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Weeds have long been a problem for man. They have been 
pulled, cut and sworn at with little or no ol. f oot . In some instances 
biological control, mechancial control and sanitation have had a very 
pronounced effect on weed populations . However , in modern times 
man has turned to chemicals to aid in this fight. These chemicals 
do not replace the other methods of control but instead add another 
weapon in our arsenal in the war against weeds. 

The purpose of this publication is to outline the control 
of weeds by the use of these chemicals or pesticides. 

A weed is a plant out of place, growing where it is not 
wanted. Weeds compete with desired plants for nutrient, water and 
light. They can harbour insect or disease organisms. Some, like 
ragweed, affect the health of allergy sufferers and everyone knows 
about the irritations caused by poison ivy. They can impede water 
flow in our ditches, present a fire hazard to our industrial sites 
and obscure our vision on the highways^ Last , but not least, weeds 
may be legislated against ^r may be unsightly on a manicured lawn^ 

Control of weeds in crop situations will not be discussed 
in this manual as that is adequately covered in various other sources. 
Instead, control of weeds on lawns, golf courses, roadsides, railway 
right of ways, around industrial plants and in dry roadside ditches 
using pesticides will be examined. 

What is a pesticide? Pesticides, as the name suggests, 
are materials which kill pests. A pest can be an insect, rodent, 
weed, fungus disease, nematode , etc. Thus, pesticides is an all- 
inclusive term covering materials which control all of the above 
problems. The pesticides which control only weeds are called 
herbicides. 

There are two pieces of legislation covering pesticide 
usage in Ontario. These are the Pest Control Products Act, admin- 
istered by Agriculture Canada, and the Pesticides Act and Regulations, 
administered by the Pesticides Control Section, Ontario Ministry of 
the Environment. 

/2 



PG£;t Control Products Act: 



A2. 



The only pesticides which may be offered for sale in 
Canada are those which have been registered under the authority of 
this Act, 

Each pesticide container must bear the registration number 
as part of its accepted label. The label must include the brand and 
name of the chemical, the product's chemical composition and form, 
the net contents, precautionary measures, and guarantee. 

The label for each pesticide on the market must bear pre- 
cautionary statements relative to toxicity. For very toxic poisons, 
the label includes the handling precautions, diagnostic symptoms of 
poisoning, and first-aid measures. It should be carefully studied 
before use of the product. Pesticide accidents are often due to 
ignoring the label warnings. 

READ, AND KEEP THE LABEL INTACT AND IN GOOD CONDITION. 

NOTE THE FOLLOWING INFORMATION ON THE LABEL: 

(1) the chemical group and chemical name of the pesticide, 
as well as the trade name. 

(2) its toxicity and hazard rating; and poison symbols, as 
follows: 



DANGER nIL \ POISON 




#> 



WARNING /'WX POISON 



CAUTION V^/ POISON 

3) the concentration of the active ingredient in the 
product; 

4) the protective measures to be taken, including 
the correct type of respirator if required; 
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A LMOiiL IS a lUUL.-'-LizMnN w uon /r/f 

Key Points: 



©TRADE NAME OF PRODUCT: Later's Sevin 
©USE CATEGORY: Insecticide-Domestic 
(S) FORMULATION: Wettable Powder 

(2)SYMB0L WARNING Moderate Hazard 
^POISON WARNING ^^^^^^^ ™^^^^ 

©P.C.RACT REGISTRATION NO 11.906 

©GUARANTEE: Carbaryl 50% (common name) 

©NET CONTENTS: 8oz - 227grams(metric) 



manufacturer's or FORMULATOR'S NAME a ADDRESS 
USE AREAS: Flowers,Trees,Shrubs,Turf,Lawns,Vegetables 
PRECAUTIONS 



FIRST AID -T0XICITY-P0IS0NIN6 S YMPTOMS-fANTIDOTE 



DIRECTIONS for USE 

USE LIMITATIONS: Days to Harvest 



FLOWERS. TREES, SHRUBS: 

Spfay in early rncmng Or evening. For scale 
iniULii, apply wl'ien cawlers ate piesent. Do 
nol apply on Bosion Ivy Of Virginia C'eepc 
Injury may occur if applied when leaves are 
tender o' wet. 

To conTroi — BagA/prfii Birch lea'rnme' 

Cankerworm. Black vine weevil. Blister beetu 
Boxeider bug. Elm leaf aphtd, E Irn leaf treetii- 
Fiea beetle. Jaijance beetle. Lace bugs, L«d' 
hoppers, Laaf 'Olle'5, Wealy bugs. Pme sawtly. 
Plant bugs. Psyliids Rose aphrd. Rose cha'ir. 
Rose slug, Sea. e ins ens, Tent cate'oilld's, Tfinrs 
(e«pr.SBd). V\illO-~ lojt fiBette, mi* 2 3 tb-,ps 

per ijalPtjn of W3ier a"Li apply lO' fi-'l COvtragc- 

TURF. LAWNS: 

To control Ants. Cbmcb bugs. Climbing cut 
worms. Es' wig'^. Fall ar my.vDrm. F leas. L i;a* 
hoppers. Millip»>des, Sod '.-.^b-vorrTi — usr 6 to B 
OI. in 30 - 40 gallurs of i^aitr to treat 1000 sq 
ft. Mow the lavi/n tielore spiaymQ. Do lot 
wair' (or 2 riavs a'te' ireatmcnt Repe.tt in 
r 3 weeks if nncessary. To control earthwa-.^ < 
US" d o;. in 10 ga^i of v.aier to co jim 1 OOCj S''; 
ft, A;ipjv unHo'n-.ly over il-.e surfai-d O'ea ariU 
then <.\atC' turf thoroughly, 

Preca.-tions: KEEP OUT OF REACH OF 

CHILDREN 8" 'J animals Do not b'eJtherj.j^t 
or spray misi, Avo'l vkm contj^r Wash na^ds 
be'ora eating, smoi'ing and aniifc^rg. AvOid 
coniarn I'^aiion of feed and (oodstuHs Do not 
contaminate streams, ponds, and water supplies. 
Highly tonic lo bees Do not use where bees 
afe foraging. Warn beekeei-ers lo proieci bees 
from treated area for one week after treatrntnt 
Dispose of empty contamefs with household 
g \' [.flge. 

FIRST AID: If s^-ailowed mdoce i-omn.ng by 
f)ii.(ng warm water cOntai'img a tablespoon o' 
sjii If inhaled, move patiant to hospital 

TOXICOLOGICAL INFORMATION: Sevm ,5 
H modB'ste ravers'blc chlonneste'asa intubitor. 
Syi'iitorns of po.ioning — headache, nausi-a, 
vomii.ng, blurr.ng of vision Largo dose 

atropine may b« need ad 10 corltiol the sy^t 'O' 

roller's guarantee shall bs limited to the te^ 
s«t Out on the labal and subject thereto the 
^. .ttfr assufnes any I sk 10 pe'^so'ii or property 
■ riling from th« use Or nandlmg of th'S product 
and Bcciptt ih* product on That condition. 




(^DOMESTIC 

c^./dun for dew worms 





^eOI^,ROLS^ 



"iNSECTSrON* 
VECeTABL'ES^ 
ORNAMENTAtilS. 



1- qaroen;^' 



WARNING 



RE\J P'E LAUEL 
;iJARA.\TEE: Carb^ 
:,j?t Contents: 8 



^£ >k POISON 




::g REG. ::o ii, ■;■■ 6 

PCP ACT 
eisar-.s ) 
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DifectiotiS (or UiPTWTTTFTrTTTPTfTWTTffrsmWTm- 
of Sevii SCn WP to one gallon of waier to 
tnver 450 sq. ft., unless otherwise spULilied. 
Apply full coverage when insects Of damage 
appears. The recommended amount is in level 
tablespoons. Repeat treatment at 7 to 10 day 
intervals, as required, 

LIMITATIONS: Do not apply to crops within 
the following preharvest ii:!eivals. 
1 day - Asparagus, Tomato. Carrot. Eggplani, 
Pepper, Strawbetrv, Corn. 

3 days — Celery. Head lettucp. Cabt'.ige. 
Broccoli. Brussel Sprouts. Cauljflci wer. Kohl- 
rabi, Cuicuf-her, Squash, Pumpkir^. Ceans. Peas. 
7 days — Radish, Potato. Beets (rootsl, 

T urniR (roots). 

14 (lays — Chinese cabbage. Leaf lettuce. 
Parsley, Spmach. Turntp tops. Parsnips, 

BeC Itopsl. 



VEGETABLES 

BEANS Tfi r onirc7rr.1e« ican bean beetle, use 
I lbs;*,, Lcj'iionper, Flea beetle, use 2 tbsi's, 
C'lmciing culv/orms. use .l-H tbsps., Lygus bugs 
8i Slink bugs, use 4-5 tbsps. 

PEAS To control Alfalfa toooer use 4-5 Ibsps. 
CORN To control Earworm. Rootworm ad jIt, 
Co^n bo'Of. Fall ermy^.o-rn, use 2-3 tb";ps.. 
Cereal leaf beetle, 2 tDsps., Climb:rg cuiworrx, 
5 tbsps. per 1000 ti. of row in 10-12 inch band. 
POTATO. TOMATO, EGGPLANT, PEPPER 
To control Crjio'ado potato oaetie, use 1 tDsp. 
CUCUMBER, SCUASH, PU'/PKINS To con 
irol CucumSer beetles. C'lmbmg cuiwc^rms. 
Flea beHTiB. Leafhoppcrs. SqJBsh Dugs, use 2 
tbsps. Irijury may occur if applied when leaves 
a-e tencer or .vet. 

CARP07, CABBAGE. BRUSSEL SPROUTS, 
BHQCCOUI. CAULIflO.'JfcR, KOHLRABI 
CELERV, BEETS, LETTUCE CHINESE CAB 
BAGE, RADISH, PARSLEV, SPiNACh, TUR 
NIPS, PARSNIPS To conirol Flea beetles 

and CaL>t:3gB worm, Lyjjs bugs. WeaJov. 

MJillle bugs sno Stihk bugs, use 2-4 tbsps 
Where cabbage ^orm is the principal problem 
us* a different pesticide 

ASPARAGUS To control Asparagus beetles 
on spears, use 2 5 tbsps - and on farni 4B 
'bsos App y full coverage m post ha-iest 

period Do not apply rnore than once eve'y 
3 dayi. 
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(5) the recommended uses and rates of application; 

(6) the correct handling, mixing, and loading procedures; 

(7) the first-aid treatment. 

If you do not have this information, do not use the 
pesticide , 

If you do have this information, then ensure the avail- 
ability of medical supervision before proceeding. 



LABEL 



The Pesticides Act, 1973, and Regulation, 8»ta«ww^^^^*^p"wA 

A COPY of this Act and Regulation is enclosed for your 
convenience. However, the following are^trie sections which are of 
specific interest to persons applying herbicides to non-agricultural 
la-nd . 

Pesticides Act: 

1. This is a list of definitions of interest 
(1) In this Act, 

1. "air" means open air not enclosed in a building, structure, 
machine, chimney, stack, flue or vehicle; 

2. "Board" means the Pesticides Appeal Board; 

3. "Committee" means the Pesticides Advisory Committee; 



5. "environment" means the natural environment, a building, 
structure, machine and vehicle, or any of them; 

6. "extermination" means a land extermination, structural 
extermination or a water extermination; 
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7, "extermination business" means an activity or enterprise 
carried on for the purpose of causing an extermination or 
exterminations to be performed for fee or payment; * 

8, "exterminator" means a person who, by himself or by his 
employees, assistants or agents, performs or enters into 
a contract to perform an extermination; 

9, "land" means surface land not enclosed in a building or 
structure, land covered by water and all subsoil, or any 
combination or part thereof; 

10. "land extermination* means the destruction, prevention or 
control in, on or over land of a pest or pests by the use 

of a pesticide but does not include a structural extermination, 
a water extermination or the destruction, prevention or 
control of termites; 

11. "licence" means a licence issued under this Act and the 
regulations ; 

15. "natural environment* means the air, land and water or 

any combination or part thereof, of the Province of Ontario; 

16. "operator; means a person who has the control and management 
of an extermination business, and "operate" has a corres- 
ponding meaning; 

17. "permittee" means a person who is the holder of a permit 
under this Act; 

18. "person" includes a municipality, a coporation on behalf 
of Her Majesty in right of Ontario, and an agent of any 
of them; 

19. "person responsible", when used with reference to a 
pesticide, substance or thing, means, 

(i) the owner , 
( ii) the person having the charge , management or control 

of the handling, storage, use, disposal, transportation 
or display, or 
(iii) the person having the charge, management or control, 

of the pesticide, substance or thing; 
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20. "pest" means any ini|urious, noxious or troublesome plant or 
animal life other than man or plant or animal life on or in 
man and includes any injurious, noxious or troublesome organic 
function of a plant or animal; 

21. "pesticide" means any organism, substance or thing that is 
manufactured, represented sold or used as a means of directly 
or indirectly controlling, preventing, destroying, mitigating, 
attracting or repelling any pest or of altering the growth, 
development or char acter ists of any plant life that is not a 
pest and includes any organism, substance or thing registered 
under the Pest Control Products Act (Canada); 

26, "water" means surface water and ground water, or either of them; 

3* No one shall deposit, or cause the deposit cf a pesticide into 
the environment that; 

(a) causes, or is likely to cause, impairment of the quality of 
the environment greater than would necessarily result from 
proper use of the pesticide; 

(b) causes, or is likely to cause, property damage or injury 
to plant or animal life greater "than would necessarily 
result from proper use of the pesticide", etcr; 

(c) causes, or is likely to cause, harm or material discomfort 
greater, e-fee. ;^^'>- >'«t-'«m ^r>u.<uud^<tx^j^ -^x^^.X^ /^.- Xtt. i,^ /•■,.' 

(d) causes, or is likely to adversely affect, the he/lth 6f any 
person to a greater degree, etc.; 

(e) impairs, or is likely to impair, the safety of any person 
to a greater degree than; j?^- 

(f) causes, or is likely to result in, any plant or animal 
being unfit for use by man greater than the unfitness 
that would, etc.; 

** (1) No one shall offer to or perform an extermination except 

under the authority of the proper licence or unless exempt 
under the regulations. 
(2) No one shall operate an extermination business except in 
accordance with the proper class of operator's licence 
or unless exempt. 
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(4) Nobody shall acf^ist, for more than seven days, a person licensed 
to perform land exterminations unless the holder of the licence 
notified the Pesticides Control Section in writing or the 
person is exempt, 

(5) No one shall sell a pesticide unless the pesticide has been 
placed in one of the schedules and the vendor has the appropriate 
vendor *s licence or is exempt under the regulations; 

(7) For the purpose of this Act and Regulation every person is 

responsible for the acts or ommissions of his employees within 
the scope of their actual or apparent authority, 

10. (2) The Director may refuse to issue a licence Or may suspend or 
revoke a licence where in the opinion of the "Director" 
(a) the applicant or licensee is in contravention of the 
Act or the regulations; 

(c) the applicant or licensee or, where the applicant Or 
licencee is a corporation, its officers or directors, 
is or are not competent to carry on the activity that 
would be or is authorized by the licence; 

(d) the past conduct of the applicant or licensee or, where 
the applicant or licensee is a corporation, of any of its 
officers or directors, affords reasonable grounds for belief 
that the activity that would be or is authorized by the 
licence will not be carried on with honesty and integrity; 

(e) the applicant or licensee does not possess or will not 

have available all premises, facilities and equipment necessary 
to carry on the activity authorized by the licence in 
accordance with this Act, the regulations and the licence; 

(f) the applicant or licensee is not in a position to observe 
or carry out the provisions of this Act, the regulations 
and the licence; 

(h) the licensee has fraudulently misrepresented his services 
in performing an extermination or in carrying on an exter- 
mination business . 

a. The Director may refuse to issue or may cancel a permit, 
may impose conditions in issuing or after issuing a 
permit where the Director is of the opinion that; 
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(a) permittee is not competent to perform the extermination 
for which the permit is required; 

(b) the permittee does not possess or will not have available 
all facilities and equipment necessary to perform the 
extermination in accordance with this Act, the regulations 
and the permit; 

(d) there is or is likely to be harm or material discomfort 
or danger to health to any person; 

(e) there is or is likely to be impairment of the quality of 
the environment ; 

(f) there is or is likely to be injury or damage to any 
property or to plant or animal life; 

(h) a different method of control of extermination will or 

will likely be substantially as effective as the proposed 
extermination for which a permit is required will cause 
less impairment of the environment or less harm on any 
plant or animal life, man or property; or 

(i) the use of the pesticide will not be or will not likely 
be effective or necessary to carry out the extermination. 



11. All licences expire on the 15th day of February. 

13. Where the Director proposes: 

(a) to refuse to issue a licence; 

(b) to suspend or revoke a licence ; 

(c) to make or amend a control order. 

He shall inform the person to whom the order is directed 
of his proposal along with written reasons. 

(2) The Director shall also inform this person that he is 

entitled to a hearing by the Pesticides Appeal Board if 
he provides a written notice to the Director and the Board 
within fifteen (15) days of receiving the notice from the 
Director . 

Where this person does not request an appeal within the 
stated time limit the Director may proceed with his 
proposal . 
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4. The Appeal Board may order the Director to rescind his 
proposal, carry it out or alter it as the Board sees fit 
within the scope of the Act and Regulations. 

8. Where the Director refuses to issue, alters or cancels a permit 
he shall provide the permittee with written reasons for his 
decision , 

11. The above decision may be appealed by requesting a hearing 
by the Pesticides Appeal Board, This request must be 
delivered to the Director and the Board within fifteen (15) 
days of the decision. 

15. Any party to proceedings before the Board may appeal its 
decision on a question of law to the Supreme Court in 
accordance with the rules of court. 

(4) Any party to proceedings before the Board may within thirty 
(30) days of the decision of the Board or the court, appeal 
in writing to the Minister on any matter other than a 
question of law. The Minister may alter the decision of 
the Board in a manner which he considers to be in the 
public interest. 

17. (1) The Minister may designate provincial officers for the 
purposes of this Act and the Regulations. 

(2) For the purpose of the administration of this Act and 
the Regulations, a provincial officer may, from time to 
time and upon production of his designation, enter at any 
reasonable time any building, vehicle, land or water and 
make investigations, tests and inquiries, examination of 
books, records and documents, as he considers necessary, 
and may remove samples, copies or extracts. <^^¥^^««m^6k, 

(5) No person who is responsible for a pesticide or for a 
substance or thing containing a pesticide or who assists 
such a person shall hinder or obstruct a provincial officer 
in the lawful performance of his duties or furnish a 
provincial officer with false information. 
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20 . (1) Where a provincial officer is of the opinion, upon 

reasonable and probably grounds, that an emergency exits by 
reason of, 

(a) danger to the health or safety of any person; 

(b) impairment or immediate risk of impairment of the quality 
of the environment; 

(c) injury or damage or immediate risk of injury to any plant 
or animal life; or 

(d) the rendering or the immediate risk of rendering, any 
property or plant or animal life unfit for use by man, 

as the result of handling, storage, use, disposal, transportation 
or display of a pesticide, the provincial officer may make an 
oral or written stop order directed to the person responsible for 
the pesticide ordering such person to stop immediately either 
permanently or for a specific period of time. 

(2) A person who is affected by a stop order made by a 
provincial officer may appeal by telephone or otherwise to the 
Director and the Director, after receiving the submissions of 
the person and of the provincial officer, shall vary, rescind 
or confirm the stop order . 

(3) Where the Director makes a stop order or varies or confirms 
a stop order the Director shall send a written copy of the stop 
order together with written reasons WftM>«i^«r , wpian the person 
to whom the stop order is directed. 

(4) A stop order, or a stop order submitted by the Director 

shall inform the person to whom it is directed that he is entitled 
to a hearing by the Board if he delivers to the Director and the 
Board, within fifteen days after a copy of the stop order is 
served on him, notice in writing requiring a hearing. 

(5) Notwithstanding that an appeal is taken against a stop 
order, the stop order is effective aikmmm^ from the time it is 
communicated to the person to whom it is directed until confirmed, 
varied or rescinded on appeal and such person shall comply with 
the stop order immediately. 

21. (1) 'here the handling, storage, use, disposal, transportation 
or display of a pesticide. 
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(a) causes or is likely to cause impairment of the quality 
of the environment; 

(b) causes or is likely to cause injury or damage to property 
or to plant or animal life; 

(c) causes or is likely to cause harm or material discomfort 
to any person; 

(d) adversely affects or likely to affect adversely the 
health of any person; 

(e) impairs or is likely to impair the safety of any person; 

(f) renders or is likely to render any property or plant or 
animal life unfit for use by man, 

the Director may make a control order directed to the person 
responsible for the pesticide. 

(2) The Director may order the person to whom the order is 
directed to, 

(a) limit or control the rate of deposit of a pesticide into 
the environment in accordance with the directions set out 
in the order; 

(b) stop the deposit 
(i) permanently, 

(ii) for a specified period of time, or *, 

(iii) in the circumstances set out in the order; and * 

(c) comply with any directions set out in the order relating 
to the manner in which a pesticide may be handled, stored, used, 
disposed of, transported or displayed. 

22. Every person who deposits a pesticide into the environment out 
of the normal course of events; 

shall notify the Director immediately. 

23* (1) Where any person deposits, causes or permits the deposit, 

of a pesticide that causes or is likely to cause; /OjM^y Pr6»i*.%j§ 

(a) to the quality of the environment; 

(b) any property or water 

(c) plant or animal life; or 

(d) a person, "^ 

the Minister, where he is of the opinion that it is in the 
public interest to do so, may order the person responsible 
for the pesticide to take all steps within such time as may 
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be specified in the order for the purpose of preventing or 
repairing such injury or damage or impairment 6r to restore 
such quality. 

25- This Act binds the cr6wh. 

26. A licence or a permit under this Act is not transferable. 

32. Where the Minister or the Director has authority to order 
a thing be done, the Minister may order that, in default 
of its being done by the person ordered to do it. That it 
shall be done at the expense of such person, and the Minister 
may recover the cost of doing it, with costs, by action in a 
court as a debt due to the Crown, '^^^^^^^^mm^^^^^g^^^ 

33. No person shall knowingly give false information to the 
Minister, a provincial officer or any employee of the Ministry 
in respect of any matter under this Act or the regulations. 

iBinii Li oil u i a 

34. Every person who contravenes any provision of this Act or 
the regulations is guilty of an offence and on conviction is 
liable on a first conviction to a fine of not more than $5,000, 
for every day or part thereof upon which the offence occurs 

or continues and upon a subsequent conviction to a fine of not 
more than $10,000. for every day or part thereof upon which 
the offence occurs or continues. ^^i^^i^T^mmmtA^^mAmmtifk^ _ 
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ONTARIO REGULATION 618/74 
under The Pesticides Act, 1973 

GENERAL 
Interpretation 

1 . In this Regulation, 

(a) "adequate respiratory protection" means a respiratory device 
or devices which effectively protects the user from adverse 
effects which might result from breathing in of a pesticide 
during the handling or use of the pesticide; 

(b) "adequate protective clothing" means clothing including 
rubber or neoprene boots, mt^nia^^m^^^K^mmia^^m^ gloves, hats, 
coats and other garments that effectively protect the user 
from adverse effects which might result from a pesticide 
coming in contact with the skin during (Mt^i^^^^^ the 
handling or use of the pesticide; 

(ab) "agricultural or forestry production" means the production 
of plants, animals, or both, by an agriculturalist; 

(ba) "air-blast machine" means a pesticide application device 

utilizing an independent mechanically produced stream of air 
to assist the carrying of the pesticide beyond the orifice 
of the device; 

(d) "drainage ditch" means a man-made water course , added to the 
natural land drainage system, primarily to collect and convey 
water and which, for some period each year, does not contain 
flowing water ; 

(e) "farm land" means land, or a farm structure, or both, used 
for agricultural or forestry production where it comprises, 

(i) at least eleven acres that are contiguous except 

for division by a street, road, railway or water, or 
(ii) less than eleven acres, if there has been an average 
gross annual revenue over the three years immediately 
preceding or a gross revenue in the year immediately 
preceding ^fjmm^^m/^i^^rt^^^K^m^mmmmmriftmmfmmmAii^mAi^m^ 

^UjjL^^Utf^U^ of not less than $2,000 from the sale 
of the products of agricultural or forestry product- 
ion, or both, produced on the land or farm structures, 
or both; 

.../13 
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(i) "herbicide" means any pesticide used for the 

destruction or control of any vegetation; 
(j) "hormone type herbicide" means any pesticide 
containing , 
(i) 2,4-D, 
(ii) 2,4-DB, 
(iii) 2,4,5-T, 
(iv) mecoprop, 
(v) fenoprop, 
(vi) MCPA, 
(vii) MCPB, 
(viii) dichlorprop, 
(ix) dicamba, 

(X) TBA 
(xi) fenac, or 
(xii ) picloram; 

GENERAL REQUIREMENTS FOR EXTERMINATOR'S LICENCE 

6. (1) An applicant for any class of exterminator's licence shall 
submit with his application the names of at least two reputable 
persons who have known the applicant for at least one year 
immediately prior to the application and are prepared to attest 
to his good reputation. (^vd^^iaA^aTifk^ipWia^f*^ . 

(2) An applicant for any class of exterminator's licence shall, 

(a) be physically fit for the purpose of performing exter- 
minations and provide a certificate to this effect from 
a legally qualified medical practitioner; 

(d) be at least sixteen years of age. 

(4) An applicant for any class of exterminator's licence to 

perform exterminations on his own premises or the premises 
of his employer is exempt from the need of names of character 
references. ^^mm^^^^^A^iO^i^mmim^^^^^ 



(5) Every applicant for an exterminator's licence and every 

exterminator shall notify the Director of any change in the 
information furnished in or with his application within ten 
days after the effective date of the change. 0^m^^mUmtfmmm 
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FEES 



7. (1) The fee for each class of an operator's licence, or renewal 
of any of them, is $15. 

(2) The fee for each class of an exterminator's licence, or a 
renewal of any of them, is $10. 

EXAMINATIONS 

10. (1) The fee for an examination for each class of licence is $5. 

(2) An applicant who fails to attend a scheduled examination 
and fails to notify the Director of his inability to attend 
at least forty-eight hours before the time fixed for the 
examination shall forfeit his examination fee and be required 
to pay a new examination fee. 

(3) Notwithstanding subsection 2, an applicant who fails to 
attend a &hceduled examination three times within a six- 
month period shall forfeit his examination fee. 

(4) An applicant for a licence shall be given at least seven 
days notice of the date, time and place fixed for his 
examination . 

(5) No applicant shall be permitted to try an examination for 
a licence as an operator or for the same class of exter- 
minator's licence more than twice in any period of twelve 
months. Mei^M^vrt^aiMK^^VB*** 

EXTERMINATOR'S LICENCE 

11. (1) An oral examination for any class of exterminator's licence 

shall be given by at least two examiners, 

(3) An examination of an applicant for a licence to perform any 
class of land or water exterminations may be a written or 
oral examination, or both. 

(4) At least one examiner or a person designated by the examiners 
shall be present at a written examination. 

(5) The examiners shall e>amine the applicant for any class of 
exterminator's licence on his knowledge of, 
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(a) the provisions of the Act and the regulations 
thereunder ; 

(b) the toxicity and hazard, first-aid and antidotes 

and the forms and methods of application of the pesticide 
or pesticides that the prescribed class of licence for 
which the applicant is applying shall entitle him to 
use, and 

(c) the identification, life history, habits, characteristics 
and control of pests that may be subject to exter- 
mination. 



21. (1) S^mk^mmm^^^m^^f^mi^mm^f |f9 person shall use any pesticide 
in an extermination unless it is registered under the 
Pest Control Products Act (Canada) and is classified under 
this Regulation. 

(2) No person, except an accredited researcher, shall use any 
pesticide , 

(a) for any purpose other than that for which the 
pesticide is sold or represented; 

(b) in any manner other than that designated on the 
conditions of registration; and 

(c) for any purpose other than that for which the 
pesticide is authorized for use under this Regulation 

No person shall use water from a lake or other surface water in 
performing exterminations unless the equipment used in the 
extermination is equipped with an effective device to prevent 
back- flow. qi , n ai j i i»»»^^^i^ ui B& % 
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23. No person shall wash any equipment used to perform an exter- 
mination in any lake or other surface water or in such a manner 
that any pesticide may be discharged into any lake or other 
surface water. A^-i^v^T^^^riiv^^^A^B^i, 

CONTAINERS 

24. (1) No person, other than a wholesale vendor or a limited 
wholesale vendor, shall have in his possession a pesticide other 
than in the container in which it was originally offered for sale 
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(2) This does not apply to a person, 

(a) who is performing an extermination in accordance with 
the Act and this Regulation; or 

(b) who places the pesticide into a secondary container 
of a type and composition that is customarily used 
or approved by the manufacturer of the pesticide for 
that pesticide and bears a label in English denoting 
the trade name or common name and concentration of 
each active ingredient in the pesticide product, 

O i n «j j i uiuj i j i ji J. gi. 

25. (1) An empty container that has been used to hold a Schedule 
1, 2 or 5 pesticide shall be disposed of by puncturing or 
breaking and burying the container in such a manner that it is 
covered by at least eighteen inches of soil and is not near 
any watercourse or water table, 

26. Where the original container of a Schedule 1, 2 ol 5 pesticide 
is damaged or broken, the person responsible for the pesticide 

shall , 

(a) replace the container with a container equivalent to 

that originally used; or 

(b) dispose of the container and its contents by burying 
them under eighteen inches of soil in such a manner 
that they are not near any watercourse or water table; 
and 

(c) clean up any spillage and decontaminate any area, 
carrier or commodity that has come in contact with 
the pesticide, ^m-ikm^m^tfi^f^^^^^^^^ 

FIRES, ACCIDENTS, THEFTS 

27. {1) If a pesticide is involved in a fire or other occurence, 
such as theft, other than in the normal course of affairs, the 
person responsible for a pesticide shall notify the Director 
immediately. 
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LAND EXTERMINATOR LICENCES 
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61 . (3) No person shall perform a land extermination by means of 

a pesticide containing pic lor am unless he is a holder of a permit 
for the land extermination issued by the Director . ^^-^to^Mii^T*^^, 



LAND EXTERMINATION EXEMPTIONS 

70 . Where a person performs a land extermination for domestic 
purposes on land occupied by him by means of a Schedule 3 
pesticide, he is exempt from the need of an exterminator's 
licence. «^iri*«9i^«Mi^^4*^^nH««» 

71. (1) Where a person performs a land extermination by means of 
a Schedule 4 or 6 pesticide on premises owned or occupied by 
him or by a person of whom he is the full-time employee , he 
does not need an exterminator's licence. 
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(2) Where a person performs a land extermination by means 
of a Schedule 3 pesticide on premises to which the public 
is not admitted and which are owned or occupied by him or 
by a person of whom he is the full-time employee, he does not 
need an exterminator's licence. 

7:6,* (l)Where an area weed inspector under The Weed Control Act, 

in accordance with his duties under that Act, performs a land 
extermination by means of a Schedule 2, 3, 4 or 6 herbicide 
and uses a compressed-air hand sprayer or equipment no 
larger than a knapsack sprayer, he does not need an exter- 
minator's licence. 

(2) A municipality which performs a land or water exter- 
mination for another municipality by means of a Schedule 
2, 3 , 4 or 6 pesticide is exempt from needing an operator's 
licence., 

78. No operator shall permit a vehicle to be used in transporting 
or applying a pesticide to be used in connection with a land 
extermination performed by a person licensed to perform land 
exterminations as a Class 1, 2, 3, 4, 5, 6, 9 or 10 land 
exterminator unless a plastic identification p i nfae is obtained 
from the Director and is affixed to the rear of the vehicle 
in such a manner that the plate is visible and legible at all 
times. Ii Hi ij i "iiiiiiTij"^(i i ■ 1" 



SUPERVISION OF EQUIPMENT 

79- (2) An exterminator shall not supervise an extermination 

or exterminations for which a total of more than four pieces 
of pesticide application equipment are being used at any time 

(3) Whenever an extermination mentioned above is being per- 
formed and the exterminator is not present, he shall ensure 
that a person at least sixteen years of age carrying a 
certificate signed by the exterminator certifying that the 
person is competent to perform the extermination is present 
and in charge of each piece of pesticide application equip- 
ment. 9«^i^^B^M#Mir^nB^9wi«Ai . 
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GENERAL STOl^AGE 



98. No person shall store any pesticide in such a manner that 
the pesticide is likely to come into contact with food or 
drink intended for iiuman or animal consumption. 



99- Every person responsible for a Schedule 1 , 2 or 5 pesticide 
shall ensure that, 

(a) any room in which the pesticide is stored is ventilated 
to the outside atmosphere; 

(b) a placard is affixed and maintained on the outside of 
each door leading into the room in which the pesticide is 
stored bearing the words "Chemical Storage Warning - 
Authorized Persons Only" in block letters clearly visible; 
and 

(c) no person can enter the room in which the pesticide is 
stored without the express permission of the person respon- 
sible. Amm&m^tr'^mmf^^^^f^m 



102. (1) Everybody should store pesticide, 

(a) in such a manner that the pesticide will not likely 
contaminate food or drink intended for human or animal 
consumption; 

(b) in such a manner that the pesticide will not be likely 
to impair the health or safety of any person; 



(c) •- -■- ■n "-") fh nf hirr ft TrrTrnan^ rjrjn ri'rTTTriTiT-n-t i-j i 1 i i 



•^uilJU^'^U]) LIIL llLLll. 
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(d) in an area near which there is prominently displayed 
a list of emergency telephone numbers, including those 

of the local fire department, hospital and poison control 
centre; and 

(e) in an area that is maintained in a clean and orderly 
manner. ^ i r j ''1 "*/? 1 i n i 1 ni (1 ) 
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ONTARIO CLASSIFICATION OF PESTICIDE PRODUCTS 

INTRODUCTION 

Under the authority of The Pesticides Act, 1973 and Regulations 

administered by the Pesticides Control Section, Ministry of the 

Environment, all pesticide products sold In the Province of Ontario 
must be classified and assigned a schedule. 

The pesticides classified are listed by their P.C.P. number or 
Registration number in their assigned Schedule at the back of 
The Pesticides Act 1973. 

Pesticides are classified into six schedules on the basis of 
their toxicity, environmental or health hazard, persistance of the 
active ingredient, or its metabolites, concentration and usage. This 
classification system is aimed at controlling the distribution, 
availability and use of pesticides in Ontario. 

The following is a brief outline of the criteria used for 
scheduling pesticides in Ontario and is meant as a guide for 
candidates preparing for Operator's and Exterminator's licences. 

SCHEDULES 1 and 5 

Schedule 1 pesticides are restricted and can only be used by 
the holder of a specific use permit. 

Schedule 5 pesticides are limited to application on 
agricultural land. 



Criteria used for defining Schedule 1 include 

1) pesticides that pose a serious hazard to public health and/or 
natural environment. 



2) pesticides exhibiting 
Acute oral LD50 
(single dose - mg/kg) 

Acute dermal LD50 
(single dose - mg/kg) 



0-50 



- 100 
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Inhalation Limits LC5Q 
(continuous for 8 hours 

- mg/1 air) 0-2, i.e. methyl bromide 

3) pesticides which are persistent and/or give rise to persistent 
metabolites that produce undesirable side effects on non-target 
organisms either by acute or chronic toxicity, i.e. DDT 

4) pesticides which through their mode of action may inflict 
unnecessary suffering to pest vertebrate animals . 

Criteria used for defining Schedule 5 include 

1) pesticides that pose a serious hazard to public health and/or 
the natural environment 

2) pesticides exhibiting 

Acute Oral LD50 
(single dose - mg/kg) 0-50 

Acute De rma 1 LD 5 q 
(single dose - mg/kg) 0-100 

Inhalation Limits LC50 
(continuous for 8 hours 

- mg/ 1 air) 0-2 

3) the lack of less hazardous control products which could provide 
adequate protection to agricultural crops 

SCHEDULE 2 

Pesticides in this schedule are restricted to agriculturists, 
licensed exterminators and registered custom sprayers. 

Criteria used for defining Schedule 2 include 

1) organic pesticides that do not present problems of long term 
persistence or accumulation in biological tissues and those 
inorganic pesticides that may present a degree of hazard to the 
environment 

2) pesticides exhibiting 

Acute Oral LD50 
(single dose - mg/kg) 50 - 500 

Acute Dermal LD50 
(single dose - mg/kg) 100 - 1,000 

Inhalation Limits LC5Q 
(continuous for 8 hours 

- mg/1 air) 2-20 

SCHEDULE 3 

Schedule 3 pesticides are available to the homeowner. Hazards 
are considered minimal for the use of these pesticides. 

Criteria used for defining Schedule 3 include 

1) pesticides exhibiting 
Acute Oral LD50 
(single dose - mg/kg) 500 - 5,000 

Acute Dermal LD5Q 
(single dose - mg/kg) 1,000 - 10,000 
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Inhalation Limits LC50 
(continuous for 8 hours 

- mg/1 air) 20 - 200 

2) pesticides should pose minimal hazards to the environment or to 
public health 

3) organic pesticides that are short-lived and do not produce either 
persistent or toxic metabolites 

4) those inorganic pesticides that present a minimal environmental 
hazard 

5) product residues should not pose a problem when 'empty* containers 
are disposed of in municipal garbage 

SCHEDULES 4 and 6 

Schedule 4 products are those that can safely be handled by 
any type of outlet and would be available for sale in food handling 
establishments. They must carry a federally approved domestic label. 

Schedule 6 products are identical to those in Schedule 4 but 
there is no limic to package size and the product may be designated 
for commercial use . 

Criteria used for defining Schedules 4 and 6 include 

1) pesticides exhibiting 

Acute Oral LD50 
(single dose - mg/kg) ^ 5,000 

Acute Dermal LD5Q 
(single dose - mg/kg) > 10,000 

Inhalation Limits LC50 
(continuous for 8 hours 

- mg/1 air) > 200 

2) pesticides that are of no known hazard to the environment or 
to domestic pets 



NOTE 

Test animals for toxicological data in order of preference are: 

1) primates 

2 ) dogs and cats 

3) rodents 

4) fish and birds 

Classification is based on lowest valid LD50 values. Other 
effects considered - carcinogenesis , etc. 



SAFETY 

Pesticides have become an essential part of modern life, 
but they are not without their disadvantages. All pesticides are 
poison5ancl while herbicides are perhaps the least toxic group they 
deserve Respect. They have been designed to kill plants but can 
also be harmful to man and other organisms . For this reason, 
pesticides must always be treated with caution, and all persons 
having contact with them must be well versed in pesticide safety. 

It is essential the pesticide poisoning incidents be 
recognized for what they are immediately. First Aid, as discussed, 
is not a substitute for professional medical assistance, but is a 
means of helping the party until professional medical assistance 
is obtained. Know what first aid procedures to use, you may be a 
lif esaver . 

EMERGENCY ACTION 
MAJOR CRASH OR SPILL 

If intoxication occurs due to direct contact with the pesticide: 

STEP 1: Move the patient well away from any contaminated area 

and from the vicinity of pesticides. Quickly remove any 
contaminated clothing. Wash exposed area with soap and 
water, 

STEP 2: Start the first-aid treatment immediately . 

STEP 3: Call a physician as quickly as possible (but do not 
abandon the first-aid treatment) . 

STEP 4: Keep the patient as quiet as possible and complete the 

first-aid treatment. Keep the patient warm and comfortable 

STEP 5: If there is respiratory weakness, or if breathing ceases, 
give artificial respiration immediately. 

STEP 6: If the symptoms are of a moderate or severe case of 

organophosphate or carbamate poisoning, and the patient 
is conscious, two atrophine tablets (1/100 grain each) 
should be administered by a medical doctor or under his 
supervision. 

STEP 7: If medical help cannot be obtained or is delayed, transport 
the patient to the nearest hospital, physician's office, or 
poison control centre. Take the pesticide label or the 
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container or any available records of pesticides used; and any 
other information , such as these notes . A list of poison control 
centres in Ontario is attached to back of this publication, 

ADVISE ATTENDING PHYSICIAN IF ATROPINE HAS BEEN ADMINISTERED. 
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON. 

If intoxication due to continued exposure to the pesticide is at any 

time suspected : 

STEP 1: If the symptoms are more than minor irritation, call a 
physician immediately. 

STEP 2: Keep the patient as quiet as possible » 

STEP 3: If there is evidence of respiratory weakness , give artif- 
icial respiration. 

STEP 4 : If unconsciousness or convulsions occur , apply first-aid 
procedures. 

STEP 5: If it is known that the symptoms are due to over-exposure 
to an organophosphate or carbamate pesticide, and the 
symptoms are severe but the patient is conscious and has 
adequate respiration, 2 atropine tablets (1/100 grain 
each) should be administered by a medical doctor or under 
his supervision. 

STEP 6: If medical help cannot be obtained, transport the patient 
to the nearest hospital , physician' s office , or poison 
control centre. Take any available records or labels of 
pesticides used; and any other information, such as the 
notes to the medical profession included in this handbook . 

ADVISE ATTENDING PHYSICIAN IF ATROPINE HAS BEEN ADMINISTERED. 

NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON. 

GENERAL SYMPTOMS 

In general , the symptoms which indicate that pesticides poisoning has 
occurred are as follows: 
MILD POISONING 

(Note that mild symptoms may be the beginning of a progression 

to severe symptoms) : 
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headache, fatigue, skin irritation, loss of appetite, 
dizziness , weakness , nervousness , nausea , perspiration, 
diarrhea, eye irritation, insomnia, thirst, restless- 
ness, irritation of nose and throat, loss of weight, 
soreness of joints, changes of mood. 

MODERATE POISONING 

(Note that moderate symptoms may be the beginning of 
severe symptoms) : 

nausea, trembling, muscular incoordination, excessive 
saliva, blurring of vision, feeling of constriction in 
the throat and chest, difficulty in breathing, flushed 
or yellow skin, abdominal cramps, vomiting, diarrhea, 
mental confusion, twitching of muscles, weeping, ex- 
cessive perspiration, profound weakness, rapid pulse, 
cough . 

SEVERE POISONING 

vomiting, loss of reflexes, inability to breathe, un- 
controllable muscular twitching, constriction of pupils 
(to pin-point pupils), convulsions, unconsciousness, 
severe secretion from respiratory tract, fever, thirst, 
increased rate of breathing. 

FIRST AID TREATMENT 

MOVE WELL AWAY FROM ANY PESTICIDE: 

1. Quickly move the patient to safe uncontaminated surroundings, 
and remove any contaminated clothing , 

IF BREATHING IS VERY WEAK OR HAS CEASED: 

1 . Give artificial respiration, 

2. Oxygen can be beneficial. 
IF PESTICIDE HAS BEEN SWALLOWED: 

Do NOT induce vomiting if the pesticide solvent is a petroleum 
distillate, such as fuel oil or kerosene, 

1. If the patient has not vomited, induce vomiting immediately . 
Do this by introducing a finger into the throat, or by 
giving warm salt water (two tablespoons of salt in a glass 
of warm water) , 

2. Give milk or cold water freely. 

3. Again induce vomiting if vomit fluid is not clear. 

4. Give mouth-to-mouth artificial respiration if breathing has 
stopped or is labored. 
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DO NOT GIVE ANYTHING BY MOUTH TO A PERSON WHO IS UNCONSCIOUS, OK 
HAVING CONVULSIONS. 

IF PESTICIDE IS SPLASHED IN THE EYE: 

1. Wash the eye with clean water, immediately . 

2. Use large amounts of clean water to gently irrigate the 
eye. 

3. Continue for at le^st 15 minuteii 

IF PESTICIDE IS SPILLED ON THE SKIN: 

1. Remove all contaminated clothing. Cover the patient with 
clean clothing or a clean blanket, 

2. Wash the skin thoroughly with plenty of soap and water, 
immediately, and repeat again , 

3. Clean under finger and toe nails, 

4. Wash contaminated skin with rubbing alcohol. 

IF RESPIRATION BECOMES WEAK OR IRREGULAR: 

1. Give artifici:::l rbspirarion. 

*!^infain breathing and prevent worsening of condition. 

2. Oxygen can be beneficial. 



ARTIFICIAL RESPIRATION TAKES PRECEDENCE OVER ALL OTHER FIRST AID^ 

IF CONVULSIONS OCCUR: 

1. Keep warm. Keep dry. 

2. Prevent injury. Use gentle restraiht- 

IF UNCONSCIOUSNESS OCCURS: 

1. Ensure patient can breath adequately (may need to pull 

tongue forward to prevent blocking the throat)* 
J2. Keep patient warm and dry. 

3. DO NOT GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON. 

IF PESTICIDE IS AN ORGANO PHOSPHATE OR CARBAMATE AND THE SYMPTOMS 
ARE SEVERE: 

1, Two atropine tablets of 1/100 grain or 0.6 mg each should 

be administered by a medical doctor or under his supervision. 

.jf . i ■ • ^ 
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2. BUT DO NOT give atropine if the patient is already turning 
blue because of inadequate respiration, or to an uncon- 
acious patient. 

IF YOU KNOW THE TYPE OF PESTICIDE: 

1. Check the appropriate pesticide group for additional 
first-aid treatment and information. 

OBTAIN MEDICAL ATTENTION AS QUICKLY AS POSSIBLE. 

Remember to take the label or a labelled container with you. 

Remember do not contaminate yourself with pesticide while 
helping someone else. If you come in contact with the pesticide, 
wash immediately and take appropriate steps to reduce danger. 

CHEMICAL SAFETY 

Pesticides application is a very serious business. They can cause 
illness; and they can kill. The great usefulness of pesticides rests 
on their ability to interrupt the life processes of insects, fungi, or 
plants. But many of these toxic chemicals can have dangerous effects 
on humans and other animals. All should be handled with great respect. 

Knowledge is the key. Every person who clearly understands the 
hazards associated with pesticides will have the incentive to run a 
"clean" operation. 

Each person who is involved in the handling and distribution of 
pesticides must be vigorously and repeatedly impressed with the serious- 
ness of allowing even a tiny amount of these chemicals to be taken into 
the body by breathing, swallowing, or absorption through the skin. 
It is wise to assume that all pesticides may be absorbed through any 
one of these three routes, and protective measures need to be strictly 
adhered to with this very much in mind. 

Adequate knowledge and rigid application of safe practices are 
fundamental to the protection of operating personnel, the public, 
and the environment . 

It has been suggested that at least half of all pesticide deaths 
in the U. S. A. are children under 10 years of age. If pesticides 
are always handled correctly, children will have no access to them 
and all of these deaths could be avoided. 
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In every instance of pesticide application, someone has to 
assume responsibility for the conduct of the operations. This 
management function is important , and should ensure that: 

(a) the least toxic but most effective pesticide is used; 

(b) that application is at the minimum effective rate, and 
it is applied on the target area only; 

(c) application equipment is regularly maintained and 
calibrated ; 

(d) all personnel (including very temporary personnel) are 

fully briefed on safe procedures, and are properly supervised 
and protected. 

(e) liaison is pre-arranged with local medical facilities; 

Arrangements for prompt treatment should be made in advance . 

Experience has shown that if proper precautionary measures 
are observed, even the most toxic compounds can be used safely. 
Instruction of personnel who handle pesticide chemicals is the most 
effective way to reduce hazards. It is fundamental that workers 
at all levels of responsibility be thoroughly briefed in good 
practice. This means that every person must be fully aware of 
the properties of the chemicals in use, of proper storage and 
handling procedures, and of the means for dealing with any 
emergencies . 

It is recommended that copies of the following page should 
be prominently displayed in every work area, truck, storage area, 
eating area and washroom. 

ACCIDENT PREVENTION: 

All personnel should train themselves to observe the 
following guidelines: 

1. Inspect pesticide containers for leaks before handling 

them. 

2. Do not handle containers roughly or card.essly . 

3. Should a leak or spill occur, keep people and animals 
away from the area; decontaminate thoroughly and report 
immediately to the Supervisor of the Pesticides Control 
Section, Ministry of the Environment, 135 St. Clair 
Avenue West, Toronto, M4V IPS, Telephone: (416) 965- 

2401. 
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4. Inspect vehicles for contamination after unloading; 
do not permit a contaminated vehicle to leave. 

5. Do not store pesticides or empty pesticide containers 
anywhere near food or drink (including that for animals) 

6. Do not keep food, drink, tobacco, cups, or cutlery 
anywhere in the work areas or in work clothes. 

7. Do not eat, drink, or smoke in a work area. 

8. Do not rub the eyes or touch the mouth while working 
with pesticides. 

9. Wash hands thoroughly before eating, drinking, smoking 
or using the toilets 

11. Never fail to idiscard contaminated clothing or faulty 
protective covering, especially gloves. 

12. Open all pesticide containers carefully, and on a 
stable surface where they won't tip or spill easily. 

13. Open, pour, and mix in a specific area where no person 
can be contaminated, and where any spills can be cleaned 
up properly, 

14. Use the proper tools to open containers. Use a knife 
to open paper and plastic bags, and to cut tops. 

(Don' t use a screwdriver or pickaxe , etc, , because of the 
risk of material spurting out onto face and eyes) . 
Ripping open a bag usually causes an uneven tear, thus 
making spills more likely* 

Jl:i Stand upwind of all opening, pouring, and mixing op- 
erations. 

1®, Open, pour, weigh , and mix in a well-ventilated area. 

If*, Learn how to pour properly from a container. Splashing 
and spurting can be avoided if a can is held so that 
the opening is at the top. If an air vent is provided, 
us e it. 

li. Wear clean and well-fitted goggles or respirator, (or 
a face shield), rubber gloves, coveralls, rubber boots 
and apron for protection in the event of a splash or 
spill - especially when handling concentrated or highly 
toxic materials. 

if,* Coveralls should be worn on the outside of gloves and 

boots and be long enough to cover wrist. This prevents 
pesticide from running along the material and into boots 
or gloves . 
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20. Hats, boots, gloves should Ifcje washed daily and hung 
up to dry. 

M» Hats, boots, gloves should not be fabric lined as 
they are hard to clean. 

;;E2. Always store pesticides in original labelled 
container, not in empty food containers, etc. 

SI. Use care in mixing pesticides. Be sure they are 
compatable. 

2:^» Be sure you know where to easily and quickly obtain 
a good supply of lime, coarse clay, sand, sawdust, 
or other absorbent to soak up a spilled pesticide. 

:St*, Do not permit any person to work alone, especially 
when handling a highly toxic pesticide. 

^. Learn to recognize the typical signs and symptoms 
of pesticide poisoning. 

ft*, If you fell ill during pesticide application, or 

shortly after, stop work and seek medical attention 
at once. Do not carry on because of the work 
schedule. 

iiv Never use the mouth to siphon liquid materials or 
to blow out a clogged spray nozzle, 

^* Keep all unprotected persons away from any equip- 
ment that may be contaminated. Consider all such 
equipment dangerous until properly decontaminated. 

Ji* Remember that equipment used for the application of 
herbicides should be reserved exclusively for that 
purpose . 

31. Make sure that personnel who maintain or clean 

equipment are aware of the hazards and follow safety 
procedures similar to those for handling the toxic 
products themselves. Do not permit anyone unfamiliar 
with chemical safety practices to carry out cleaning 
procedures . 

M. Change clothes daily, and more often if any contam- 
ination occurs, 

Jj> Shower thoroughly, with special attention to hair and 
fingernails, before going home. 

3,4. Know the limitations of the protective clothing and 
equipment, especially which respirator cartridge to 
use and how often to change it. Remember that each 
person's protective outfit must be complete . 
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35 . Know that a very serious risk is taken if a victim 
of pesticides poisoning is allowed to drive home 
unattended. It is simply not possible to judge the 
ultimate severity by the initial symptoms . A 
severe poisoning may seem quite mild at the outset. 
Once poisoning is suspected, someone should stay 
with the patient until he reaches medical treatment, 
and he certainly should not operate a vehicle. 

36. Make sure that water, soap and towels are available 
at the loading site. 

37. Be certain to read the label of every pesticide 
used. These are carefully prepared and carry the 
necessary information respecting rates, uses, cautions, 
and hazards . If a label is damaged or illegible , do 
not use that material. Be sure you know the chemical 
being used. If seeking medical aid, take the label 
with you. 

SUGGESTED CONTENTS OF FIRST AID KIT 

If you plan to work with any pesticide, and especially 
if you intend to use any of the highly toxic chemicals, 
you should have available a specially designed first aid 
kit. This first aid kit may save your life; KEEP IT HANDY. 
Your first aid kit should include the following: 

* Plastic bottle of detergent to wash pesticides off the 
skin. 

* Plastic container of salt to induce vomiting. 

* Plastic container of baking soda or bottle of milk of 
magnesia to neutralize acidic chemicals that have been 
swallowed. 

* Plastic bottle of lemon juice or vinegar to neutralize 
basic or alkaline chemicals which have been swallowed. 

* Bag of activated charcoal to mix with water and swallow 
to act as pesticide absorber. 

* Shaped plastic airway to use for mouth-to-mouth 
resuscitation. 

* Plastic bottle of clean water to dilute the salt, 
baking soda, lemon juice , or vinegar; also, to mix 
with charcoal . 
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* Band aids, bandages, and tape, 

* Blanket to cover the victim* 

* Gups for drinking. 

* Dime to make emergency phone calls. 

CHEMICALS AND FORMULATIONS 
Chemicals used for the control of insects, weeds, and 
plant diseases are biologically active compounds. A wide 
variety of these chemical compounds - generally known as 
"pesticides" - is available, and a clear understanding of 
the distinctions between them is essential to proper manage- 
ment. 

In order to help clarify and manage a vast amount of 
information, three classifications are employed, namely: 
(1) by purpose, (2) by formulation, and (3) by chemical 
composition. All three need to be described for any one 
case. Item (3) is the active ingredient and may be given 
as the chemical name or a trade name. Item (1) may also be 
descriptive of the mode of action of the chemical. 

It is necessary to use these three joint classifications 
in order to maintain a clear understanding of complex subject 
matter, and thus the correct utilization of control chemicals. 

CLASSIFICATION BY PURPOSE 

The broad division of "pests" into insects, weeds, and 
fungi naturally evolves the terms (a) insecticides, (b) 
herbicides , and ( c) fungicides . 

HERBICIDES 

These chemical compounds used to kill or inhibit undes- 
irable plant growth may be sub-divided in accordance with their 
selectivity and mode of action: 

A - CONTACT HERBICIDES 

Contact herbicides are those that kill primarily by 
contact with plant tissue, rather than as a result of trans- 
location. Only that portion of the plant contacted is directly 
affected, and the effect is usually rapid. Complete coverage 
is necessary for complete control. 
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B - SYSTEMIC OR TRANSLOCATED HERBICIDES 

Systemic or translocated herbicides act more slowly, 
taking perhaps several weeks for maximum effect, and are capable 
of movement within the plant away from the site of application. 

C - GROWTH REGULATORS 

Growth regulators alter the growth characteristics of 
plants. Careful timing and application are necessary. 

Herbicide treatments are either : 

NON- SELECTIVE: to kill or suppress all vegetation in the 

treatment area. 
SELECTIVE: to kill or suppress some plants without 

affecting others. 
SELECTIVE HERBICIDES may also be classified according to the 
time of application, as follows: 

1. PRE- PLANT HERBICIDES 

These are applied to the soil before seeding of the crop. 
(Some types must be incorporated into the soil after 
application) . 

2. PRE-EMERGENT HERBICIDES 

Pre-emergent herbicides may be applied following seeding 
of the crop, pre-emergent to the crop only, or pre-emergent 
to both crop and weeds. 

3. POST-EMERGENT HERBICIDES 

These are applied following emergence of the crop, or 
weeds, or both. 

A. SOLUTIONS 

~ When a chemical compound (dry or liquid) is dissolved in 
a liquid, the result is a solution. Such a solution may 
be in water, or in an organic solvent. Most pesticides are 
relatively insoluble in water, and must be dissolved in an 
organic solvent before being added to the water. 

B. EMULSIONS (FROM EMULSIFIABLE CONCENTRATES) 

-Oil solutions which are intended to be diluted with water 
are formulated as a concentrate, with emulsifying agents 
added to permit the oily product to disperse in water to 
form an emulsion. This gives the thin, milky liquid which 
is characteristic of an emulsion by which the oil-carried 
pesticide is dispersed through the water diluent. 
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e* INVERT EMULSIONS (FROM EMULSIFIABLE CONCENTRATE) 

In this case a water solution is formulated as a concentrate 
and dispersed in oil to form an emulation; that is, the water- 
carried pesticide is dispersed through an oil diluent. This 
results in a thick mayonnaise-like mixture, which is used 
when drift control is of prime importance, 

D* WETTABLE POWDERS 

Wettable powders ariS formulated by mixing the active 
ingredient into a clay-like powder, together with special 
wetting agents. When mixed with water ready for use, the 
result is a suspension; which usually requires constant agitation 
to m^aintain a uniform mixture ;; 

E. DUSTS 

Dusts consist of clay-like materials to which have been 
added appropriate amounts of active ingredient, and thoroughly 
mixed. Dusts are intended to be used exactly as supplied, 
without further dilution or mixing, 

1'* GRANULES 

Granules are formulated by mixing the active ingredient 
with a clay-like material , in a process which yields relatively 
large particles or granules carrying the required level of 
pesticide. Granules are used to facilitate placement of the 
active ingredient, and can be especially prepared to suit: 
particular circumstances. 

NOTE: ADDITIVES 

Additives or adjuvants of various kinds are available 
to modify or improve the properties of the spray liquid according 
to need, particularly in the case of solutions. Spreader- 
stickers are additives which will help the spreading and ad- 
hesive properties of the spray solution. Thickening or 
foaming agents may be added to a spray solution to produce 
a viscosity that is useful in reducing the number of fine 
particles in the spray cloud. Several varieties of these 
adjuvants are available. 
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CLASSIFICATION BY CHEMICAL COMPOSITION 

Biologically active chemical compounds for pest control 
may be initially classified into two main groups : 

,|t,, INORGANIC COMPOUNDS 

Inorganic compounds do not contain carbon and are usually 
derived from mineral ores, extracted from the earch. The most 
common compounds used today are derivities of copper, sulphur, 
zinc, phosphorous; i. e., copper sulphate, zinc phosphide, 
aluminum phosphide. 

1,. ORGANIC COMPOUNDS 

Organic compounds contain carbon atoms in their chemical 
structure. They are most synthesized from basic chemicals 
but some are extracted from plants and these are called 
"botanicals" or natural products . These organic compounds 
can be divided into various groups or families of chemicals. 
Each group contains chemical compounds which have some common 
charastics, and one group may contain insectivices , herbicides 
and fungicides. The following are some of the major organic 
chemical groups: 

GROUP 2 ORGANOPHOSPHORUS COMPOUNDS 

The organophosphate compounds are derivatives of 
phosphoric acid. They contain phosphorus , carbon, and 
hydrogen; some also contain sulphur and oxygen. With a few 
notable exceptions, the group is acutely toxic, and all act 
as cholinesterase depressants. Most of the group are 
insecticides, and some of them are herbicides also. This 
group is less persistent in soil, food and feed for animals; 
many are combustible. Common members of the family which are 
herbicides are Roundup and Betesan. 

GROUP 3 CARBAMATE COMPOUNDS 

This family of compounds is typified by a particular 
arrangement of nitrogen, carbon, and oxygen in the chemical 
structure. Members of the group are: herbicides - propham, 
triallate, barban, Eptam, and also several fungicides and 
insecticides . 

The chemicals of this group are, in general, less persistent 
in the environment. The toxic hazard to humans and animals 
is mild with the above herbicides and fungicides, but the 
insecticides have a greater toxicity. 
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GROUP 4 CHLOROPHENOXY COMPOUNDS 

The chemical nature of this family is characterized 
by a phenol ring to which is attached a number of chlorine 
atoms and a variety of organic acids. Virtually all are 
herbicides, and members of this group are among the most 
widely used herbicides due to their value in weeding grain 
crops. They are selective in that grasses {as well as a few 
other crop species) are physiologically resistant to them. 
The most common members of the group are 2,4-D, MCPB, 2,4,5-T, 
and MCPA: all have low to moderate toxicity to humans and 
animals. Some formulations are sufficiently volatile to 
cause a risk to damage due to vapour drift. 

GROUP 5 DINITROPHENOL COMPOUNDS 

Dinitrophenols derive their name from a phenol ring to 
which are attached nitrogen-oxygen radicals. Belonging to a 
family of dye chemicals, they are a strong yellow in colour, 
and stain any organic material with which they come in contact. 
This group is considered to be quite toxic, and may be employed 
as herbicides, insecticides, and crop desiccants. The most 
common member of the group is dinoseb. 

GROUP 6 SUBSTITUTED UREAS 

This group of herbicides is mildly toxic to humans and 
includes fenuron, monuron, and diuron. The earliest compounds 
in this group were non-selective, long-term residual weed 
killers, usually applied to the soil. More recently developed 
compounds, such as linuron and chloroxuron, are more selective 
and may be applied postemergent to the crop. 

GROUP 7 TRIAZINES 

The chemical compounds in this group are all herbicides 
of mild toxicity to humans and include atrazine, simazine, 
propazine, prometon, prometryne, desmetryne, and amitrole. 
They all appear to affect photosynthesis following uptake by 
the root system, and those with a higher water solubility may 
also enter through the foliage. Residues from these compounds 
are noted for their persistence in the soil. 
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GROUP 10 

TRICHLOROBENZOIC, TRICHLOROACETATE , AND TRICHLOROPICOLINIC 

This group is relatively non-toxic to humans and includes 
TBA, TCA, and picloram. However, TCA will cause burns from 
prolonged skin contact, and picloram is combustible. All are 
herbicides with long soil residue properties, 

GROUP 11 CYCLOHEXENES,PHTHALIMIDES, AND PROPRIONICS 

This group includes captan and folpet (fungicides) and 
dalapon (herbicide). All are mildly toxic to humans. 

GROUP 12 PYRIDYLIUM 

This group are herbicides and include diquat and paraquat. 
Both diquat and paraquat are liquid herbicides absorbed through 
the leaves and are capable of the rapid removal of foliage ; 
they should be considered very toxic to humans, 

GROUP 13 HYDROPHTHALIC 

This group is very toxic to humans and includes a^othall, 
a herbicide mainly used for aquatic weed control. 



TOXICITY 

Since most chemical pesticides have some degree of 
toxicity to man, everyone who works in pest control should be 
aware of the potential hazards which accompany their use . 

Many pest control compounds are two-edged swords; because 
they are not selectively toxic only to the intended victims, 
and are highly poisonous to humans and animals. 

Prevention of overexposure is undoubtedly the best 
insurance against poisoning. The most potent pesticides may 
be safely handled if enlightened and disciplined adherence 
to good practices is ensured. 

HAZARDS 

The majority of herbicides are less toxic than insecticides 
The major risk is to sensitive crops in adjacent areas, and 
thus drift of herbicide sprays has to be avoided. Spray tanks 
must be thoroughly cleaned of herbicide formulations before 
they are used for other pest control purposes, 
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Pesticides vary widely in their toxicity. It is also im- 
portant to note that some have only an acute toxicity, some are 
only chronic in nature , and some have both acute and chronic 
effects. It is also known that toxicity may vary with the type 
of formulation used, with the route of absorption into the body, 
and with the body weight. The susceptibility of humans to 
poisoning by a pesticide will also differ with age, sex and 
nutritional state . 

LETHAL DOSE 50% (LDcg) 

The accepted method of recording the relative toxicity of a 
pesticide is the Lethal Dose 50% (LD50) value. This is a statis- 
tical estimate of a chemical dose which, when administered, will 
kill 50% of the test animals under stated conditions. This is the 
accepted yardstick used to denote hazard, but care must be exercised 
in its interpretation. 

The figures which designate the LD50 values are expressed in 
milligrams of dose per kilogram of body weight of the test animal. 
The chemical dose to kill a 2000 pound horse will be about 10 times 
the same relative dose for a 200 pound foal. (The LD5o*s will be 
approximately the same for the foal and the horse) . For any one 
group of test animals of the same species, therefore, the weight 
of each animal has to be determined. 

The test animal may be a rat, dog, bird, or fish, but very 
rarely is LD5Q information available for humans. The LD5Q values 
are seriously affected by the age of the test animals and strains 
of the same species may react very differently to the same treat- 
ment. For this reason, the LD50 values developed for one species 
only begin to inspire confidence after numerous tests have been 
conducted by many workers under varying conditions. It is because 
pesticides are selective in their action, and therefore different 
species of animal life react differently to such a degree, that the 
compounds are useful. Thus, the LD50 values for rats or dogs may 
have little bearing on the value for birds or humans. Nevertheless, 
LD50 values are very useful in classifying pesticide chemicals 
according to their toxicity, so long as it is recognized that the 
values are not absolute and should be expressed as a range. 
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Toxicity also varies with the route of absorption into the body 
LD5Q values may therefore be determined for different routes of 
administration; the oral, dermal, and respiratory routes being of 
most practical significance. 

Another way of expressing relative toxicity is employed in the 
case of fish (and may also be used with birds and wildlife of low 
body weight). This is the Lethal Concentration 50% (LC50) value 
expressed as parts per million (ppm) . In the case of fish, this 
value is the ppm of chemical (active ingredient) in the water for a 
certain period of time (usually 24 hours) which will kill 50%. 

Also an LC^q value in air is used in connection with the poison- 
ing of mammals by inhalation. 

In all cases, the higher the value given for LD5 or "UZ^^ the 
less toxic the material. 

TOXICITY OF SOLVENTS 

Some solvents and adjuvants are themselves toxic; skin 
irritation, in particular, may be due to the solvent and not the 
pesticide. Some adjuvants are highly toxic and must be stored and 
handled with the same care as the technical material. 



TOXICITY TO HUMANS 

Should an accident occur in which someone is doused with a 
pesticide and almost immediately goes into a coma, then there is no 
doubt about the cause of the illness and proper treatment can be 
administered. A more insidious problem occurs with mild, slow 
poisoning over a period of time: the symptoms are less severe and 
frequently difficult to distinguish from the results of the normal 
stresses of life. 

Thus chronic toxicity is just as important as acute toxicity. 

Furthermore, the greatest risk to operators engaged in the 
application of pesticides occurs if an episode of acute poisoning 
(due to a spill or lack of protective gloves, for instance) is super- 
imposed upon a condition of chronic poisoning, 

MEANS OF ABSORPTION 

(1) Oral 

The mouth and alimentary canal is one route by which a 
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pesticide can be absorbed. Such poisoning may occur because of an 
accident, but is more frequently due to inexcusable carlessness. 
The blowing out of plugged nozzles, smoking or eating without washing, 
or the contamination of food or cutlery, are common examples of this. 
Good hygienic practices and frequent washing are always essential 
when handling or applying pesticides. 

(2) Dermal 

The most common risk of absorption of a pesticide is 
through the skin. Skin contamination can occur easily, and is often 
not detected until symptoms have developed. It is important to re- 
move the pesticide from the skin as quickly as possible. The danger 
of skin absorption is always greatest when the temperature is high 
and the skin is wet with perspiration. Dermatitis may also increase 
the risk of absorption. 

Dermal Exposure 

Dermal exposure can occur any time a pesticide is mixed, 
applied, or handled. Its seriousness depends upon (1) the dermal 
toxicity of the material: (2) the rate of absorption through the 
skin: (3) the size of the skin area contaminated: and (4) the length 
of time the material is in contact with the skin. 

Rates of absorption through the skin are different for 
different parts of the body. Using absorption through the forearm 
(1.0) as the standard, absorption is over 11 times faster in the 
lower groin area. Absorption through the skin in the scotal area is 
rapid enough to approximate the effect of injecting the pesticide 
directly into the bloodstream. At this rate, the absorption of 
pesticide through the skin into the bloodstream is more dangerous 
than swallowing it. 

You should also be aware that it is not only the pesticide 
that is dangerous. Many pesticides are carried in oil-based materials. 
If this oil gets into the bloodstream, the results can be fatal. The 
oil crosses the skin barrier as rapidly as the pesticide in highly 
sensitive parts of the body. Wear rubber aprons or rubber trousers 
to protect the lower parts of the body. 

Absorption continues to take place through all of the 
affected skin area as long as the pesticide is in contact with the 
skin. The seriousness of the exposure is increased if the contam- 
inated area is large, or if the material remains on the skin for 
a long period of time. 
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TABLE 2. LilLiL'riilLWjIlJlL^"" "' ^'^^ TOXICITY OF COMMON HERBICIDES 



Herbicide 



Trade Name 



Common ncune 



SEVERE IRRITATION OR SKIN ABSORPTION 
Endothal, Hydrothal, Aquathol endothal 
Randox, Randox T CDAA 



MODERATE IRRITATION OR SKIN ABSORPTION 



Diquat 

Dow General, Sinox, Preemerge 

Paraquat, Gramoxone 

many 

Ramrod 

Sodium TCA 

Urox 

MILD IRRITATION OR SKIN ABSORPTION 

Ammate-X 

Basagran 

Borox, Borascu 

Brominal , Buctril 

Daconate, Ansar 529,170 

Dowpon , Radapon 

Hyvar-X 

Lasso 

Lorax 

Phytar 560, Silvisar 510 

Pyramin 

TDK 

Tupersan 



diquat 
dinoseb 
paraquat 
sodium chlorate 
propachlor 



raonuron-TCA 

AMS 

bentazon 

sodium borate 

bromoxynil 

HS»A 

dalapon 

bromacil 

alachlor 

linuron 

cacodylic acid 

pyrazon 

nitre fen 

siduron 



MAY CAUSE IRRITATION TO CERTAIN PEOPLE 

Banvel dicamba 

Benzac, Trysben, Fen-all 2,3,6-TBA 

Karmex diuron 

Kuron, 2,4,5-TP silvex 

Telvar monuron 

many DSMA 

many 2,4-D 

many 2,4,5-T 



Skin irritation 



severe 






severe 






moderate 






moderate 






mexierate 


to 


severe 


moderate 


to 


severe 


moderate 


to 


severe 


severe 






moderate 


to 


severe 


mild 






mild 






mild 






mild- 






mild 






mild 






mild 






mild to moderate 


mild 






mild 






mild 






mild 






mild 






mild 






mild 






mild 






mild 






mild 






mild 






mild 






mild 
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(3) Inhalation 

Absorption through respiration is an important route when 
sprays or dusts are actually being applied. It can also occur where 
mixing is being done in confined areas; therefore, the preparation 
of formulations inside buildings should be avoided, 

A particular danger exists with highly toxic substances 
which vaporize rearl''i'". 



PRECAUTIONS TO BE TAKEN 

Sensible and practical precautions to avoid unnecessary exposure 
should always be followed. Good personal cleanliness should always be 
maintained. It should be anticipated that accidents from broken hose 
connections, spillage or dripping nozzles etc., can and will occur; 
provision must be made for the immediate change of contaminated cloth- 
ing and thorough washing. 



RELATIVE TOXICITY 

The LD values quoted are based on the active ingredient and 
not on the formulated product nor the spray-tank mixture. The form- 
ulating and proper tank mixing reduces the toxicity of these chemicals 
considerably. 

A comparative classification of hazard and corresponding probable 
lethal dose values of technical material for a 150 lb. (70 kg.) human 
adult is as follows: 

LD VALUE HAZARD RATING 

50 

0-50 High Less than 1 tsp. 

50-500 Medium up to 1 ounce 

500-2500 Low up to S pint 

2500 Very Low up to 1 pint 

The acute oral LD values for some common drugs and materials 
are as follows, and may be compared with the values given above for 
pesticides: 

CHEMICAL ORAL LD^^ VALUES 

aspirin 1750 

Gravol 500 

strychnine 20 

amphetamine B 

ethylene glycol (anti-freeze) 3500 

phenobarbitol 660 

ethyl alcohol 13700 

common salt 3300 

Each group of chemical compounds has its characteristic set of 
effects on humans. The organophosphates and carbamates are similar in 
many respects, but the chlorinated hydrocarbons are quite different in 
that they are cumulative in the body tissue. 
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ORGANOPHOSPHATES AND CARBAMATES 

The organophosphate and carbamate pesticides do not 
become stored in body fat; thus mild exposures at infrequent 
intervals usually do not result in cumulative effects within 
the body. Nevertheless, there is always a dango: f rem repeated 
small exposures to these types of pesticide, which may lower the 
acetyl cholinesterase level without producing serious symptoms, 
or even any symptons at all. This is believed to be a frequent 
cause of accidents . 

In general, the organophosphorus and carbamate compounds 
result in acute toxic reactions. Once the patient has been 
removed from further exposure to the compound, recovery is usually 
rapid; there are usually no serious after-effects, provided that 
renewed exposure is avoided. Both the organophosphate and the 
carbamate compounds inhibit the enzyme acetyl cholinesterase in 
the nervous system, but the carbamates generally present less serious 
problems than the organophosphates , 

The rate at which the cholinesterase level is depressed is 
important if it occurs suddenly as a result of the rapid absorption 
of small doses of the toxicant. A sudden marked depression resulting 
from larger doses can lead to a critical condition. 

CHOLINESTERASE LEVEL 

When a signal goes from the brain to initiate movement of a 
muscle, it must pass through a number of nerve junctions. At each 
junction, a chemical mediator is released at one nerve ending to 
stimulate the next nerve, and then is quickly destroyed so that its 
action does not persist. The mediator is acetylcholine and, 
immediately after discharge, it is broken down into acetyl and 
choline components. The compound that accomplishes this break- 
down is an enzyme known as acetyl cholinesterase. 
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The term cholinesterase refers to a number of enzymes that 
have the ability to split, or hydrolize, esters of choline. Acetyl 
choline is an important chemical mediator and is found through the 
central nervous system, at various junctions in the nervous system, 
and also at many nerve terminations in various glands and muscles 
through the body (such as in the eyes, in the gastrointestinal 
tract, and in the lungs) . Normally, acetyl choline is rapidly destroyed 
by acetyl cholinesterase as soon as it has accomplished its task. 
More acetyl choline is formed as needed for the next nerve impulses. 
Acetyl choline and the cholinesterase enzymes are in a delicate state 
of balance, interacting to modulate the complex nervous system in 
controlling body functions. 

But if the acetyl cholinesterase is not functioning, the 
acetyl choline builds up and the system is in trouble. 

The cholinesterase can be inactivated by organophc^phate 
or carbamate poisoning. The symptoms which then occur are all duo 
to the fact that, as a result, nerve impulse transmission races out 
of control because of the buildup of acetyl choline at the ends of 
nerve fibers. A variety of clinical signs and symptoms results, 
depending on the severity of poisoning and the system which is most 
affected. 

However, the cholinesterase level may also be decreased in other 
types of tissue and in the blood serum, which therefore can be used as 
an index of poisoning. (The level in the blood can be lowered con- 
siderably without seriously affecting normal functions) . At least 
two types of cholinesterase exist in the body. That which splits only 
acetyl choline is also found on the surface of red blood cells, and is 
known as "red cell cholinesterase." Another type which splits other 
choline compounds as well is known as "plasma cholinesterase." The 
activity of both enzyme types can be measured accurately with suitable 
laboratory procedures. Exposure to organophosphate or carbamate 
pesticides can thus be estimated by measurement of cholinesterase activity 
in the blood. 

The blood cholinesterase test is of value in two ways. Firstly, 
it is extremely valuable and reliable in diagnosing cases of poisoning 
by organophosphate or carbamate compounds. Secondly, regular tests are 
of value in monitoring the cholinesterase level of personnel using 
organophosphate or carbamate pesticides, and thus warning of impending 
intoxication. Such testing forestalls illness in a worker wlio is unduly 
exposed day by day and gradually approaches a state of clinical poisoning. 

However, routine blood cholinesterase tests should not be 
relied upon as ensuring complete safety or overlooking the need for 
absolutely safe procedures. The test cannot {as yet) be carried out 
daily and therefore cannot provide the day-to-day protection of 
personnel . 

An additional advantage of a routine testing schedule , say every 
ten days, of personnel regularly exposed to organophosphate or carbamate 
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■^^esticides is that it is possible to identify those inclividuals or 
steps in the procedures that represent weak spots in tlie safety 
progranme. 

In order to be able to use the blood cholinesterase test 
(either in an emergency or on a routine check basis), it is essential 
to have the normal pre-season level of each person determined. Only 
then is it possible to know if the level has become depressed. There 
is no standard level of cholinesterase; it varies very widely among 
different people. The normal level for each individual must be known 
at the beginning of the season. 

A low cholinesterase reading may not necessarily be due to 
exposure to a pesticide, but critical poisoning in man is always 
accompanied by a drastic reduction in cholinesterase levels; and 
in every case, the normal level, the exposure history, the symptoms 
and the clinical findings have to be taken into consideration. 

In the absence of additional absorption or of medical treatment, 
the cholinesterase enzymes regenerate slowly . Red cell cholinesterase 
usually requires about 120 days to return from very low to normal 
values, while plasma cholinesterase (which is manufactured by tlie 
liver) returns to normal in about 30 days. If additional exposure 
to organophosphates or carbamates occurs during the "recovery" period, 
the further inhibition of the enzymes will prolong the regeneration to 
normal levels. This has important implications for workers who may 
sustain a series of exposures during the season. 

Because, in general , a carbamate - cholinesterase combination 
is less stable than organophosphate - cholinesterase, the effects of 
carbamate exposure tend to be not so long-lasting as the symptoms that 
follow organophosphate intoxication. With some carbamates , the 
cholinesterase level returns towards normal very quickly and, because 
of the short duration of the depression, a blood cholinesterase test 
may be of little value as an indication of poisoning, unless taken 
immediately. For further information, please contact the staff of the 
Pesticides Control Section, Ontario Ministry of the Environment. 

Toxicity to fish and wildlife 

Pesticides which are potentially hazardous to fish and wildlife 
can cause serious effects if improperly applied. If the application 
of pesticides results in losses to fish or wildlife, the 

Ministry of the Environment must be notified immeaiately. A list of 
telephone numbers that you can contact are attached. Prompt reporting 
can bring about an inmediate investigation of damage and any remedial 
action possible. The Ministry of Natural Resources and the Ministry of 
Health should also be informed. 

Precautions to be Taken 

The following precautions must be taken by every applicator to 
ensure that his actions are not contributing to any effects on fish 
and wildlife: 

(1) Do not exceed prescribed application rate. 
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(2) Do not apply pesticides to areas under irrigation, 
where runoff can enter streams, canals, ditches or 
lakes containing fish. 

(3) Do not spray if pesticides can directly drift into 
streams, lakes, rivers, or ponds containing fish, 

(4) Do not wash spray equipment in streams. 

(5) Use an approved back-flow device when filling spray 
tanks from streams. 

TOXICITY TO FISH 

Several pesticides are very toxic to fish. Of the 
common herbicides, the following are the most toxic: 

acrolein, bromoxnil, captafol, chlorbromuron. Copper 

Sulphate, dinitramine , pentachlorophenol , sodium 

chlorate. 

TOXICITY TO HONEY BEES 

Many pesticides are toxic to honey bees and other 
beneficial insects. The farmer, bee keeper, and pest control 
operator must co-operate closely to keep the losses of beneficial 
insects to a minimum. For the protection of these insects, only 
the safest materials should be used. 

PRECAUTIONS TO BE TAKEN 

(1) Use the proper dosage of the safest material that will 
give good pest control. 

(2) When using materials hazardous to bees, notify the 
bee-keeper so that he can confine them in the hives. 

(3) Dusts are, as a rule, more hazardous to bees than are 
sprays . 

(4) Repeated applications cause greater bee losses - 

(5) Treatments when bees are foraging In the field are to 
be avoided. Applications made in hot weather, when 
bees are clustering on the outside of the hives for 
fanning purposes, may cause severe losses. Treatments 
made during the evening, or early in the morning before 
bees are foraging, are the safest, 
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(6) The drift of hazardous chemicals onto neighbouring 
fields attractive to bees may causes losses. 

(7) Hives returned to a field after the pesticide treatment 
usually suffer fewer losses than hives left in the 
field when it is sprayed. 

The following herbicides are highl y toxic to bees : 

dicamba (Di clear) 
prometone (Primatol) 
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REUriuE roxjcnv of pesticjves 



Common Name 


TAxidt Name 


'''so 

O^al 


mg/kg] 

VdJimal 


Chejnicat Gfioap 


HeAbicA.diLi> 










acrolein 


Aqualin 


46 


562 (Rb) 


aldehyde 


alachlor 


Lasso 


1200 


3500 (Rb) 


acetanilide 


allidochlor 


Randox 


700 


360 


acetamide 


. amitrole 


Aminotriazole 


14,700 


> 10, 000 


triazine 


- ammonium sulfamate 


Ammate X 


3900 






. ametryne 


AA top 


1405 


5600 (Rb) 


triazlne 


- asulam 


Asulox 


>8000 


>1200 


carbamate 


atrazine 


AAtrex 


3080 


7500 (Rb) 


triazine 


l,2-dimethyl-3,5- 
diphenyl pyrazolium ion 


Avenge 


320-450 


770 (Rb) 




aziprotryn 


Mesoranil 


3600 


>3000 


triazine 


barban 


Carbyne 


600 


>1600 


carbamate 


benazolin 


Tricornox 


>3000 






bene fin 


Balan 


>800 




dinitroanlline 


bensulide 


Betasan 


770 


3950 


organophosphorus 


bentazon 


Basagran 


1100 


2500 


diazine 


benzoylprop ethyl 


Endaven 


1555 


>1000 




boracic acid 




3000 






bromacil 


Hyvar 


5200 


5000 (Rb) 


urea 


bromoxynil 


Buctril 


190-270 


>3660 (Rb) 


ni trile 


butylate 


Sutan 


3997-4659 


>2000 (Rb) 


carbamate 


-tracodylic acid 


Phytar 


830 




arsenic 


carbutylate 


Tandex 


3000 


>15,400 


carbamate 
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Conmon Name. 



chloramben 

chlorbromuron 

chloropicrin 

chloroxuron 

chlorpropham 

chlorthal 

cutrine 

cyanazine 

cycloate 

cyprazine 

2,4-D amines, 
salts and acids 

2,4-DB (butyl ester) 

dalapon 

desmedipham 

diallate 

dicamba 

dichlobenil 



T/iade Namt 



Amiben, 
Vegiben 

Maloran 

Picf ume 

Ten or an 

CIPC 

Dae thai 

Bladex 

Ro-Neet 

Outfox 



E:mbutox 

Betanol-475 
Avadex 
Banvel 
Casoran 



dichlorfopmethyl (proposed) HOE - Glass 



dichlorprop 
dinitr amine 
dinoseb 
diphenamid 
diquat 

disul 

diuron 

disodium methyl 
arsenate 

EPTC 

ertom 

endothall 



fenuron 

fenoprop salts and 
amines 



2,4-D-P 

Cob ex 

Premerge 

Dymid 

Reg lone. 
Aquae ide 

2,4-DES 

Karmex 



iV^^ [mg/k^ 



'] 



Qfial 



Vvmai- 



5620 

820 

0.8 

3000 

SOOO-7500 

>3000 

8680 

149 

2000-3190 

1200+200 

300-1000 

700-1500 

3860-9000 

>10,250 

395 

1040 

2710 

557 - 580 

800 

3000 

5-60 

1000 

400-440 

730-1400 
3400 



>3160 

acJOo 

> 10, 000 

10,200 (Pb) 
>10,000 (Rb) 

>1200 
2000 (Rb) 

800-1500 

800 
>2000 (Rb) 

2000-2500 (Rb) 
>1000 

1350 (Rl-i) 
>5000 

>6800 (Rb) 
135-200 
6320 

>500 



C/K'lfi{cnt' GtCMlp 



benzoic acid 
urea 

urea 

carbamate 

phthalic acid 

copper complex 

triazine 

carbamate 

triazine 

phenoxy 

phenoxy 

propionic acid 

t 
carbamate ' 

carbamate j 

benzoic acid '| 

nitrile 

phenoxy 

phenoxy | 

dinitro comp'd. j, 

dinitro comp'd. [ 

acetamide i 

pyridylium 

phenoxy 
urea 



Ansar 184 


600 






EPTAM 


1630 


1460 


carbamate 


Baron 


1120 




phenoxy 


Aquathol, 
Hydout 


38-206 


750 


phthalic 


Dybar 


6400 




urea 


Silvex 


500-1000 




phenoxy 
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'Common Wome 


TKadz Name. 


iV^Q (mg/feg) 


C/ieftu.ca£ G\oup 






OnxU 


Vvinat 




ferrous sulphate 


Green Vitrol 


5000 






fenac 




1780-3000 


>3160 (Rb) 


phenylacetic 
acid 


flamprop-methyl 


Metaven 


1210 


>2800 


amino-propionate 




Hammer ( Erbotan 


278 


2150 


urea 


glyphosate 


Roundup 


4320 


>7940 (Rb) 


organophosate 


ioxynil 


Totril 


110 




nitrile 


Kerb 




5620-8350 


>3160 (Rb) 






Krenite 


10,200 


>1683 (Rb) 


carbamate 


linuron 


Lorox 


1500-3000 




urea 


MCPA (amines, esters 




700-1000 


>1000 


phendxy 


and salts) 










MCPB salts 


Tropotox 


680 


1000 


phenoxy 


mecoprop salts 


Compitox 


930 


900 (Rb) 


phenoxy 


me tarn (sodium) 


Vapam 


97 


800 (Rb) 


carbamate 


metribusan 


Sencor 


1937-2345 
1 mg/ litre 




triazine 


methyl bromide 








methyl isothiocyanate 


Vorlex 


175-300 


2 780 




metobromuron 


Patoran 


2000 


> 10,000 (Rb) 


urea 


metolachlor 


Primextra 


2780 


> 3170 


acetamide 


mono linuron 


Afesin, Aresin 


2100 




urea 


monosodium acid 


Ansar 170 


700-1800 




arsenic 


methane arsenate 










monuron 


Telvar 


3500-3700 


> 2500 


urea 


monuron - TCA 


Urox 


2300-3700 






nap ta lam 


Dynap 


1700-8500 




phthalic acid 


neburon 


Kloben 


11,000 




urea 


nitralin 


Planavin 


1000-2000 


> 2000 (Rb) 


dinitroaniline 


nitrofen 


TOK-E-25 


2630-3580 




nitrophenyl 


paraquat 


Gramoxone 


157-207 


> 480 (Rb) 


pyridinium 


pebulate 


Tilleim 


921-1120 


2936 (Rb) 


carbamate 


pentachlorophenol 


PCP 


27-80 


150-350 


CH 


phenmedipham 


Betanal 


> 8000 


> 4000 


carbamate 


picloram cimines 


Tor don 


3080 


> 4000 (Rb) 


picolinic acid 


and salts 










prome tone 


Prima tol 


2245-2980 




triazine 


. 












CH - chlorinated hydrocarbon 
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Common Nairn 




prometryne 

propachlor 

propanil 

profluralin 

propham 

pyrazon 

siduron 

simazine 

sodium chlorate/ 
mixtures 

solan 

sulfallate 

2,4, 5-T amines 

terbutryn 

tebuthiuron 

terbacil 

terbutol 

terbuthylazine 

triallate 

trichloracetic acid 

trichlorobenzoic 
acid 

trifluralin 

vernolate 



Gesagard 
Ramrod , Ramdox 
Stam F-34 
CGA - 10832 
IPC 

Pyramin 
Tupersan 
Princep 

Pentanochlor 

Vegadex, CDEC 

numerous 

Topogard 

Spike, Preflan 

Sinbar 

Azak 

Gerdoprim 

Avadex TW 

TCA 



Tref Ian 

Vernam 

Velpar 



Ofuxl 



3750 

710 

560-1384 

2200 (46% E.G.) 

5000 

3600 

>5000 

5000 

5000 

>10,000 

850 

300 

2000-2980 

596-720 

>5000 

>10,250 

2000 

1675-2165 

5000 

750-1000 

3700 
1710 
1690 



/kg] 




C/iemtco^ Gfioixp' 


VvmcU 






>1000 




triazine 
acetanilide 


7080 




acetanilide 


>10,250 (46%E.C.) 


dinitro aniline 






carbamate 






pyridazone 






urea 


>ai60 


(Rb) 


triazine 


> 10, 000 






10,000 


(Rb) 


acentanilide 

carbamate 

phenoxy 


>10,200 




triazine 
urea 


>5000 


(Rb) 


urea 


>15,000 




carbamate 


4000 


(Rb) 


carbamate 


2225 


(Rb) 


carbamate 


>1000 




benzoic acid 


>5000 




dinitroaniline 


>2995 


(Rb) 


carbamate 


^5278 




triazine 
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STORAGE 



(1) Pesticides should always be stored in a cool, dry, locked, 
well-ventilated area without floor drains. 

(2) Store away from food and drink used for human and animal 
consumption. 

(3) Herbicides should be stored separately from other types of 
pesticides to prevent cross-contamination. 

(4) Always store pesticides in their original containers. 

(5) A sign with the words: "Chemical Storage Warning - 
Authorized Persons only" in block letters clearly visible 
should be placed on the outside of each entrance leading 
into the storage area. Protective clothing, a respirator, 
and a first aid kid should be available in the storage area 

DISPOSAL 

All empty containers and unused amounts of pesticides must 
be securely held in an isolated storage area until they can be 
disposed of correctly. Immediately after emptying a container, 
rinse several times with the same diluent as used for mixing. 
Pour the rinse into the spray tank load. Crush empty pesticide 
containers and bury under at least 18 inches of soil away from 
water. 
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Drift of Pesticides 

A basic principle of pest control is the application of a 
pesticide to the host plant, host area or directly on the jirst to 
control undesireable insects , plants , fungi , or diseases. The safe 
and efficient use of pesticides necessitates that pesticides land on 
the target area. The portion of the spray that drifts may lead to 
erratic pest control within the target area or environmental problems i 

WHAT IS DRIFT ? 

Drift is the movement of particles or droplets off of the 
target. There are two types of drift - vapour drift and spray drift: 

Vapour Drift : is the movement of vapour which retiults from 

volatilization or evaporation of the pepticide. 
The evaporation may occur from the droplets at 
the time of application or from the pesticide 
deposited on the plants or surrounding soil 
surface after the application. 

Spray Drift: is the movement of droplets of pesticide from 
the target during the application because of 
wind, air currents or other factor?:. The 
larger droplets are moved only a stiort distance 
but small particles may remain suspended on air 
currents and can be deposited at a distant 
point,,, 

WHAT FACTORS AFFECT DRIFT ? 

The factors which cause drift are very complex ^uid involve the 
interrelationship of such factors as wind velocity, air pressure, 
temperature, height of the spray nozzles and size of the hojes in the 
nozzle head. 

1. wind: If the wind speed is greater than 7 m.p.h. somp of the 
spray may drift away from the target area. 

2. Droplet Size : As the spray droplet size becomes smaller, drift is 
more likely to occur. The droplet size can be altered by the 
choice of spray nozzle on the equipment and the pressure at which 
the pesticide is applied. Generally, higher pressure produces 
finer droplets which are more likely to drift. 

3. Temperature : With warmer temperatures, evaporation of the spray 
increases; thereby, increasing the possibility of vripour drift. 

4- Distance Between Nozzle and Target Area : As the distance between 
the nozzles and the target increases, the posF^ibility of drift 
increases. 



The pesticide spray applied should land on the target. However, 
it could land in the target area but not on the target; it could drift 
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outside the target area, of after application, pesticide couJd drift 
through evaporation. Several problems should be considered: 

1. Adjacent Crop Damage : When spraying the target area, drift can 
damage susceptible crops. This is a consideration when using 
herbicides; for example, a herbicide for broad-leafed weeds 
will also destroy such crops as tomato, soya bean, and grapes. 
As well as crop damage, drifting pesticide can contaminate crops 
ready for harvest, leaving unacceptably high residues on the 
produce . 

2. Water Contamination : When drift occurs onto ponds, streams or 
other bodies there may be a resulting taste or odour. Also, 
this contamination could be a source of future crop damage if 

the water is used for irrigation purposes or result in a fish kill. 

%%. Improper Pesticide Application : This may endanger pollinating 

insects, animals or humans. Special consideration should be 
given to the safety of the applicator. 

4-! Improper Pesticide Levels : If drift occurs to a non-target area, 
the amount of pesticide applied to the target area is reduced 
below the recommended quantity and may not be effective. 

OPERATIONAL TECHNIQUES WHICH WILL REDUCE DRIFT 

1* Spray when the wind is less than 7 miles per hour. (Pay special 
attention to the label for particular weather conditions) . 

3':* Use nozzles that apply higher gallonage. This helps to reduce 
drift within the limitations of the machine. Keep nozzles and 
pressure equipment clean and in good repair. 

3* Use the nozzle-type which will give larger droplet size and reduce 
the dista.ice between the nozzle and the target when spraying. 

:4* Do not use high pressure pumps in the spray equipment because smaller 
droplets will be produced, increasing the chance of drift. 

Sf Consider a less volatile material near susceptible crops to de- 
crease vapour drift. Since water based chemicals ev^iporate faster 
than oil based chemicals, special consideration should be given 
to the oil based material near susceptible crops. In this cane, 
special thickening agents could be used, especially when using 
herbicides. Also, the same pesticide may be available in srv-.-ral 
chemical forms which vary in volatility - for example, 2,4-0 ester 
is more volatile than 2,4-D amine. Follow methods of application 
on the labels. 

$. Other formulations and techniques may be as effective. A granular 
formulation applied to the target may produce the same result as a 
liquid but reduce chances of drift. As well, mechanical removal 
of some pests such as brush, may reduce or eliminate tlie need to 
use a pesticide. ,. ^, , _ 

7* Follow methods of applicat-ion on the laoel. 

%^ Replace faulty nozzles and clean partly plugged nozzles which 
may cause fogging. 
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DECONTAMINATION OF APPLICATION EQUIPMENT 

The decontamination of tanks, booms, and nozzles is very 
important. Equipment should be decontaminated when pesticide 
changes are made and at the end of the season. Many cases of 
poisoning and damage to crops have occurred from contaminated 
equipment. Never mix insecticides and herbicides in the same 
tank or apply them from the same equipment. 

Dilute the chemical with lots of water being careful where 
the wash water drains. Most pesticides degrade in an acid or 
alkaline medium. The following groups of chemicals should be 
treated as follows: 

(a) Organophosphates 

A solution of washing soda and "javex" will remove 
organophosphate residues. Care must be taken in 
using strong solutions, and they should be followed 
by at least two washings with clean water, 

(b) Chlorophenoxy Compounds 

After the use of herbicides such as 2, 4-D or 2,4,5-T, 
it is necessary to remove the chemical completely from 
the system, to prevent contamination of the next 
charge of spray and thus damage to crops. However, 
complete decontamination is generally considered 
impossible for these compounds. If the same equipment 
must be used for the application of other chemicals, 
the following methods for "cleaning" are offered: 

For either soil or water-soluble solutions: 

(i) Add 1 ounce of activated charcoal and 1 ounce of 
detergent to each 2 gallons of water. Shake well 
and discharge through the nozzles, or, 

(ii) Add 10 ounces of lye to 2 gallons of water and 

allow to stand at least 2 hours. Then discharge 

through the nozzles and rinse the system twice 
with clean water. 
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For water-soluble solutions only: 

(iii) Add IJ5 ounces of washing soda to each 2 gallons 
of water and proceed as in (ii) . 

(iv) Add H cup of household ammonia to each 2 gallons 
of water. Flush some through the nozzles and 
leave the rest in the tank overnight. Then 
discharge and thoroughly rinse the system with 
water. 

For oil-soluble formulations only: 

(v) Add 1% cups of kerosene, \\ ounces of washing 
soda, and a little detergent to each 2 gallons 
of water, and proceed as in (ii) . 
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The success of any weed control program i^. dependent to 
a very large extent on your knowledge of weeds. Weeds are spread 
mainly be seeds, hence a major concern must be stopping, or at least 
limiting, seed production. Growth habit and suseptabilities must 
be known for each weed species if a spray program is to be effective. 

Weeds can be divided into three main categories by their 
appearance . 

1. Grasses: Young grass seedlings have one leaf coming from the 

seed. Grass leaves are generally narrow, upright and 
have paralled veins. Many grasses have fibrous root 
systems. 

2. Broadleaf Plants: Broadleaf plants have two seed leaves. They 

generally have broad net veined leaves and tap roots 
or coarse fibrous roots. 

3. Woody Plants: Woody plants include brush or shrubs which have 

several stems and are less than 10* tall (as well as 
trees) . 

Weeds are also divided by growth cycle . 
I. Annuals: Those growing from seed and maturing each year, 

such as ragweed, pigweed, lamb*s quarters, crab grass. 
Biennials and Winter Annuals: Those with a two season growth 
cycle. The seeds germinate in summer or late fall 
but stay in the rosette stage until the following spring 
These will be the first weeds to show in spring and 
include wild carrot, yellow rocket and Scotch thistle. 
These weeds mature, produce seeds and die the second 
year. 
Perennials: These continue to grow from a root system. They 

usually start growing later in the spring than biennials 
and go dormant after seed set. These plants can live 
indefinately and can be of several forms including 
grasses, herbaceous, soft bodied plants and woody 
shrubs. Examples are dandelion, field bindweed, 
plantain, milkweed, goldenrod and willow. 

^ / The following are several common weeds of lawns. The 
chemical of these will be outlined in a later section of the course. 
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QUACK (.KASS 

A {.'riipyrun rcpi'iis (L.) lJc;iuv. 
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Olhcr names: couch grass, sculch yrasSi iwiich grass, 

Perennial, spreiiils by braneliin^. wliirisli rlii/nnies (iiiuki|:rmind sK'iii%) 
ihiit have many midcs (joinis) and iKird. while, sharp-poinied lips. Kofis 
arc produced from the nodes and sonic tips turn upward to become new 
leafy shools. These leafy shools grow faster and lalier [han most Ia\*n 
grasses and give ihe lawn a lufled. ragged appearance sot>n afier mowint:. 
At the base of every leaf blade ill^t where it joins the leaf sheath is a very 
short, while membrane, called a ligule. and a pair of small but proniineiil. 
fmgcrlikc hooks, called auricles, which clasp the stem ^iiafummdm^ii^ . 1 lie 
leaf sheath which surrounds the stem below each leaf blade is split and its 
edges overlap. The inflorescence (flowering head) is a single spike on each 
.stem with the groups of seeds in two rows, one row on each side of ilie 
spike. However, these are rarely seen in mown lawns. The wluiish rhi7onies 
with sharp-pointed tips, and the prominent auricles at the b;ise of the leal 
blade arc important distinguishing features. 

CONTROL Ouack grass is resistant to 2.4-D and related herbicides arid 
cannot be selectively controlled in lawns by chemical me. ins. Fortunately, 
it is not able to compete well with a vigorous stand of lawn grasses. Re- 
pealed mowing, especially if the mower is not set too low, places a mueli 
greater stress on tjuaek grass (normally a fairly tall plant) than it does pn 
most lawn grasses. Over a period of years, quack grass will be crowded nut 
if a good program of turf management is followed. 

If a new lawn is planned, care should be taken to eliminate ipiaek gi.iss 
hiiore seeding. This may be done by persistent eultivatum or by shaking out 
the rhizomes witli a fork. Two ehemieals, .nnitrole (.imino ina/olcj and 
dalapon, at 4 oz per 1000 sq ft. have also been found elleetive. Either ol 
these herbicides should be applied to the qu.iek gra.^s foliage during acii\e 
growth. The area should be plowed one to two weeks later. Because bnih 
materials may render the soil toxic lo lawn grasses for some time aflcr 
treatment, at least six weeks should elapse before the lawn is seeded. 
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ij 



'^VM'Ai. mxn: CRASS 



d-V 



Annu.il, luficd, wjd, r^w in ■ .v i , 
Ws but curv.ng upward .. ,l,nr "^ tl''l ^'T """^ '""^'^"'^ "' "-' 

■*«). Innorcsccncc (seed hcri 1 1 ''''^' -'''^ '^'■'f ^''^'^'f'' (Hrls 

central sialic and ..-vera dc br n h ^ ^l''"- '^''''' ''"" ^^n^P^cT^. 

'«d supply for „cMy,a^r.'^ ■'PPcamncc .,„d, ,nc,d.„„||j, ,,„„„„g ^^ J^>n. 

"'i^^'vi'x.rr ":: i:;r,r" -'">, -"'-'■- ^- -^ - 

here arc only a (cw p|.„„ f„ „ ' , ,:; 7, ' ">' "^'1, sl,„„ „cw p|„„. „■ 
"''>= or l.rg. screw driver ;,nd m, d o L' l" i n"""''' """ ^' -I""'- 

■'."'" *""'"•' mowing lends ,o lif, ,,o bn'J" "' "■ '*-'k"ii; Hic 

'k-My 10 he cm by .he ,nowcr b del C hpp in T"' ',' ""''"' "'^■> ^'^^ '"""■ 
lo remove ail seed h,.;„i. " f-iipp.nfs sl,oi,|J be r.ikcd up ejrelnlly 



to remove all seed heads. 

Seedling csiabli.bmcru can be nTve.w-H 
mamiamin, a dense vigorous Urf'^wi ^ " "'' " '""' ^'""'>' ^^•^"^■^^> ''v 
and disease control 'n ,, r, ' ' '""*'"«■ f^-^"li/my, w,,..,,,,!: 

sccJImys using the same prc^merie.leT'; T'^'V" •"'""^•' '"-^- ^•'-' 
r-on.mended for erab gr4 b^nV^mlr::;;;^:;;;' '" '"^" ^^""^ ^^"^ ^ 
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Fis- 2. Annual blue sniss: A . pUmi. li ical-buse showint; liyulc. 
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""" ^p'}" p^"""-! ." nr,gcri,kcfusi„„,r„d'r^a'^;"'; '"■";:''■':' 

arranged along only „nc .s,jc of .hv main axis „ cad snk/',, ""■ 
has d,s„„c,ly h.ury loaves and k,l sIk^uI, ,«1ZX^, •' T " f ^^ 
.0 2/5 inch w,dc, and a gr.cnKsh brown ,„,w!™"^'' ""'" '"' 

Smoolh crab grass has no hair on ll,c Laf blades — — , , 

w.lh ,he n,ower .0. >„ cut h,gl, ( I I /M, -- ill" " ,V ' " "'""'"'^ 

nncrgence.rea,n,a„" On %»:,";■'', «r' r"'"'' """^"^ ""'- 

.c;s:2';d---;:;,-r^o;'o;T^:b-r.:--";=^7^^ 

Ihc entire l.wn area, ° '"'"'' ""^""" ^'^'nbuhon nvcr 



II rs. 
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OTHER WKI.DY GRASSES 



Scver;il weedy grasses, other Mian il f ihrci: illuMKii d .nul disciissui mi 
tlic previous p;igi.s. may ako appear in ihc lawn. 'XWsv grasses are most 
easily and accurately idcntilied by distinctive cliaraeiers in their inllorescenees 
(seed heads.). But seed heads arc rarely produced in regularly mowed lawns. 
Line drawings of leafy clumps are of Utile help in uientifyiiig grasses so habit 
drawings of these individual grasses aie iiol included in this bullelm. 

Fortunately, however, most grasses have distinctive "leaf-base" charaeters. 
similar lo the way thai individual people have distinctive hnf.erprm ls. The 
homeowner cm see them with the naked eye or (^iit^taJ^K^"***^^*^*-" 
■^^^^M) with an inexpensive hand magnifying glass. 

The grass leaf has two major parts, the (ea\ blade whieli sticks out at an 
angle from the .stem, and the /*'»/ slunth which is more or less tighily wrapped 
around the stem and is the connecting part between ihe leaf blade and (he 
node (joint) farther down the stem niigiini«ri<. The "leaf-bnse" characters 
arc found at the junction of leaf blade and leaf sheath. Flight next to tlic 
stem where the leaf blade joins the slieaih is the Ui^ule. It may be a very ihin. 
soft, erect membrane of white tissue, or a dense row of short, line hairs like 
an eyelash. It is most easily seen by grasping the leaf blade close to 'he 
stem and gently pulling the blade and thus also the leal sheath away from 
the stem. Nearly all grasses have a ligule of some kind. One or two auraU-^ 
may also be present on some gr.isscs ^urleles .iie small soft claws or ponils 
of tissue which stick out from the uppermost ma. gins of the leaf sheaih and 
clasp the stem on the opposite side from the leaf blade. 
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Fif;. 5. Smooth 
bro/ue. leaf-base 



SMOOIE! llHOMi: 

linniim ini'rnii.\ I f\ss, 

OiIk'i iiaim:: bruiiu ^r.iss. 

Pci^'nuKil. ^p[ ceding willi hr.un.liiiiy urnltT- 
yrtuinJ rhi/omcs, Rluzome*. {utuk'fgrtmiul sk-ius 
umlirii', ;il ilii.- nodes) ivscmhlL' Ihosc iif <iuiick 
gr;iss i4iifft^m^h) hut arc hrownish. covcrcJ 
Willi tiarkcr hruwn fibrous slicaths, and usually 
not sli.-irp poinlci;. Margins of k-af .slii-alli uiiilal, 
except for a V-shapcd notch at the top. and form 
a cylinder iiround the stem. Ligulc a membrane 
with roundcti ninrgin but very, very short (1/50 
mch long). No auricles or sonictiincs a very short 
one. Leaf blade and sheath smooth (without 
hair). 

CP' Ml i HOL l i f ii i HUi i iht^ iii iJl ' liU^L i W h i). 






CRLEPING BENT CRASS 

Agroslis paluslris lluds. 
Other name; carpet-bent 

Perennial, forming very dense mats. Repro- 
duces by above-ground leafy stolons that root at 
every node close to the ground; shallow-rooted. 
Stolons, stems and leaves very fine and slender. 
Ligulc a prominent membrane, often as lon^.; as 
or longer than the width of the blade. No auricles. 
Blade and sheath without hair. 

ci^i i i Tno i j P ii I i j i 1 1 1 1 " 
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3 mm 
''§ in 




Fig. 7. Orchard 
i'/'CTj, leaj-base 



Fif>. 6. Creeping' 
hent v'a.v.v, Icat-bMC 



ORCHARD (;RASS 

Diictylis slontc'uta L. 

Perennial, non-creeping. Stems coarse, creet, 
elliptical or llattencd in cross-section. Leaf sheath 
pale green to white near bouoin. I,c:if blade 
shallowly folded lengthwise. Ligule membr.uious. 
1/12 to 1/3 inch long, flattened across top with 
a tiny point near the center. No auricles. Uladc 
and sheath wiiluiui hair. 

c on ' iuoii ^iWTCffw». 
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riMoiiiv 

I'htciiin [)/uiiH\c I„ 

Pcrt-iinl.il, iiini-trcciiiiij^. H.i.^c ol c;icli k-:ily 
Mem whitish iiiid iliickcncU or Inilboiis-. i.ciif 
blat-lc Hal. Ligulc mcmbriimnis. ii|) lu 1/lU intli 
or longer, broadly pointed ni the eenii.T. .uid us- 
ually with a distinct notch in the margin pan way 
down on cither side. No auricles. Uladc and 
sheath without hair. 



rTr:r-r'~T' 
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Vi in 
6 mm 




Fig. S. Timothy, 
leaf-hose 



t'esiuca eiiiiior L. 

Perennial, loosely tufted or weakly creeping. 
Stems with a purplish or reddish imye al the base. 
Leaf shealli split, wiih membranous, ovi.Tlai>pifig 
niargms. Ligule membranous, extremely shuri. 
Auriele.s present, soil, claw-hke, yellowish green 
tu creamy while, up lo l/l? meh long. Blade and 
stieath witliout liair. 



Fif,'. 9. Meadow 
jesciie, leaf-base 



i-oxTAiL u.\rli:y 

flurJcwn jubaiiirn L. 
Olhcr name: wild barley 

Perennial, tufied. Steins and leaves line, witli a 
bluibh green cast. Leaf sheath split, paler green 
or pink-tinted near the base. Liguie membranous, 
up to 1/25 inch long, nearly bluiii. Auricles very 
short or absem. Leaf blade with tine hairs on 
upper surface; leaf sheath may be with or without 
hne liairs. 
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WITCH (.HASS 

I'linuutn ai-iilifiir |,. 
Olh.r it;nm-s; olj vviitli. iicUc j:r.,vs. 



c./;t. 



^^ 







Annual, Sk'iiis cia-I. InllorL-scvncc 

bushy bianchal, vciy line. Leaf bl.iJc^ 

aiui shcuhs vciy li.ijiv; liairs nn leaf 

,, .^ sl.caU. hrin. alinosi tnisik-Iikc. aiul 

slK-all.. Ui;„lc a Jc.>.,c fringe of vay 
shun hairs. N\) auricles. 




f-'i^- n. IViich grass, leaj-basc 



IIARNYARI) CRASS 

l^clunochiou LTusiialli (I,.) Ik' 
Oihcrnanic: waicr grass. 



aiiv. 



Aniuml, Stcnii coarse, very smoolh. 
cither erect or prostrate near the base; 
cjihcr nearly round or obviously much 
flattened m cross-section, sometimes 
reddish near the base. Leaf sheath 
spin, the niari:ins overlapping. Ulade 
and sheath without hair, or jusl a few 
on the margin at ihcir junction: This 
IS the only weedy annual grass that has 
neither ligule nor auricles. 




V* in 
6 mm 



Pi8- ^2. Barnyard grass, 
leaj-basc 
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(;ki:i:n n)\i,vir 

Svlaria viiih\ (I„) llciiuv. 

Arinu;il. Su-in*; ^Tivl or iic.iily sn. inoMly 
roiiiul but sonK-liriics llalK-iicd in ciuss sec- 
tion, liglii green iir sliyiilly purplish iduarj 
base. Leaf slicalh split, ni.iri;ins ovcrlaiipiii;;; 
outer margin with a fringe of line hairs. 
Ligute a dense frinj^e of hairs up to I/J2 
inch long. No auricles. Leaf bhuie without 
hair; ihc .surface of the leaf sheadi wiihoiil 
hair or with a few very short, line hairs, 

^^^***^ ■ WBi | 1 11. — ^■^wwH^t^i I iiii m ^^t 



c/3 




6 mm 



Fi^. 13. Green foxiait, 
teaf-hitse 



VKLI.OW 1 OXTAIL 
Seian'a glauca (L.) Ucuuv. 




Annual. Stents nearly erect, usually 
dislinelly tl.iiiencJ in cross section, 
often lingcLl wah purple or red toward 
base. Sheath split, margins may or 
may not overlap and arc membran- 
ous without a fringe of hairs, Ligulc a 
fringe of very short hairs. \/75 mth 
or less. No auricles. Upper surface of 
leaf blade just near the stem bearing 
a dozen or so prominent while, kinky 
liaifs about 1/4 inch or longer, other- 
wise smooth and hairless; shenih hair- 
less. 



on 'I'm Oh (, 
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Fti;. N. Yellow loxtiul. 
leuj-hasc 
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PROSTRATI-: KNOTWIIKD 

F*ol\f:o/iutn iivicnltirr I,, (f'^jiin. ♦*») 



C/f 



Annu.it w,ih upngi.t lo proslralc louixU. wiry Mans ..fic. fnrinir.L; :. dmsc 
carpet. Leaves small, about 1/3 tu I 1/4 incli lony. narrow, snu.oth iiK.rrincii 
wiihout petioles (le..f stalks), but c.d, with ;. ddic.tc whiti.h niembranou^ 
sheaih (ochrea) aboii! 1/5 ,n.h lonj; surrmiiulmi; I'lc stem r.yhi .,| ihc 
junction of the leaf blade and stem. Flnwers small, wiiue or pmkish and 
formed msidc the^e membranous sheaihs but .soon protrude from them 
f-ruil smgle-sccdcd, hard, dark brown, about l/IO ineh lung, iriangnl.ir. 

*^'*"^/^' Knotweed is a problem chicly along driveways, paihuavs 
edges of sidewalks, or other areas of thm or compacted so,l. Ii cannot com- 
pete with a vigorous stand of grass. The firs; step is to remove the cause of 
compaetion. I hen stimulaie and mamiam g..od lurl gruwih In scveiely 
compacted areas, the best remedy may be to dig out the weedy patches and 
lay new sod or add elcan lopboil and rcsecd. 

^ ' ''" '"'- ' ''"''- ^'•' '•- '■ ' I - 1 f 1 

'^' ^ n l mi hrin n mm i il h n , , , , - , ,, ,,„ „r ,,. ^ ,,,„ , _^. 

" *■■ " '■ >'" ■" ' "^ ■ ' " i n il I I ■■, '^nn ^ .-. ^ .^ ,^. ^^ ^ ^ ^, ^.^^ . 

'liriirh I II III n III III l i t '"j__L^^„a],..,nii ii.. I II, . 1 ft i im i III a 



■3(4i Ii M i n t i mu 'wf 

■J— ■ • l l' i f I l -ll i j II II II li II liju 



n 111,1 J 



^■'liMriinp nr ^ J n n 1 fiiii[ii|i mil 



■MMbMiiMiBMMMAP^ 



•MWtti^XUUii^^ 



5 cm 
2 in 



H 



.Has .4^ 
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A 
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V* in 
6 mm 



-t^rrrrr. Prosuau- knot^va-J: A . ptwu: Ii. leal with nchn-u am! iln^:U-- 

ic'L'dvU fruit. 
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Uunn-x n,^|,u^ I., "-f- h, ), _ 

'T ^".ly „K„-,i„cd (l,kc . .",\f: ;'!"'"'« '" ^"'' ■"-'' "P. -"J w..vy 
have si„,ilar w.vy nur^n- J r.vc. If" 7" «'"" ^'b""' ""-■ '-'' ■all, 

ihc boito.u. ^ '"'^ '"^'-'^^^ '^•■'^''-•^ "'^l arc not (..[xrcd ul 



C/-5- 




(L/h 



THYMK-LKAVLI) SANDWOK i 



Aimual. Slcnib bushy, erect, or iLvliiinig inul ilircc it' lutir jmlIk-'. lall, 
covered wiih very rnic, shorl hairs ihiii give (he .slcnis a slightly rough feci 
and a bluish or gray-green colour. Leaves very small, oval hui puiiUed at 
the lip, sessile (wiihoul a leaf-slalk. llie base »)f the leaf-blade allached 
directly to the slem) and opposite (two leaves al the same node or joini 
but on opposite sides of the stem). Flowers small, while, at the ends of the 
branches and the plant may produce (lower-, ail siuuhkt. 



(^t i i lj i O i). 
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Fi^. 1 7. Thyme-leaved sandwort 
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PWTW! 



'.ui.ilh i|ii inntfn 



'i; HKiny cxircnu-ly fine .seeds. 

f^'' I I lllU!«Mh,T 
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C. 











fiS- JS. Bird's-eye pearl worf 
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m()usi:-i:aki.i) ant kuii d 



(L/^ 



Amui.it ... pcivini,.,!. Si.,,., d.nk ^uvi.. h.mv ail ,,.ouiul. ullu, n,usl,.,u- 
or will, .Tcci lips .Hid t>.,ind..s, produanf; n.ois wlkrcvu ihc mm.Ics luud. 
\hc groui.J ;.nd ih. pl;,„is spread by llns nK'.ns [., I\.nn dois. p.idi.s ni lli. 
lawn. Lc;.vcs uppus.ic (2 a[ cad, node). scsmIi' (wiiIumiI leaf-sIalU) dl,n- 
ticjl or dulvshaped and covered wul, {jkmdular ll,lN^. i-hnvcrs Ikuc live 
decply-nolclicd, v^hite pclals aboul as I.,ng :.s ihc sepalv H.c fruil (seed- 
pods) are longer than tlic sepals and arc ralhcr curved at the lip, 
CONlROr. ^4m 



'•' -• rr- | -| iiiii II 1 1 II 



tttmmf'¥'m»^ 



^ I'" !■ ' I ll 1 1 u i li iiii l iii u i Lii L, u i in ini.ui ii L i i.i t li m"u w^ 



2 5 cm 
1.0 In 
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Mouse-eanul chickwci-ii: A. plani; li .seed (.ui/siila. 



COMMON (ltl( K\vi:i:i> 

SicUarla mcdut (I..) \il|, ([ 



(L/'l 



each nude) oval noi,ii.d u , V '''■'"'' "Pl''^^"^' d^^^' .'i 

7 l' "i" " " ' •■ " ■ " i H i n i l li,. 



•i*^ nidusc- 




-ft^r-W. Common clucUu-cd: A. rUuu: 11. mrtion of stem shon-in, line of 
fiuirs ami poiiiiun ol u-tti capxulc. 
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CKi;j:ri\(. niii ii;it( ur 

Flowers on long.Ta lcs Inlkt wi h t'lf'"'' "" '"'^^ '"^■';"'^'^'> '""""'J 



^^o 




^ Ti'r ii -n i j.Hu il i m i i .i UJU l iL li ' |,i . i .L,., ,i j ,^t^,^^jj, 
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/■^yrfTt-. Creeping bintercuji 



sni;i*iii:Ki>.s.|'i'ksi; 

C ap.u-Ha hi,rsu-i>a\to,n (I,.) M^di^. (j_^ ■ _ 

-"::;;..":zrz;;;r;,:i:.;':i;;;:::;;-:r:,;-^.7-... 

nowcr., each w„l, fu, p , K ,, . , I '""""'"■ '"■'"> ""■'"■ "''"'■ 
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Jtourrx ami scci caimdcs. 
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MOSSY SrOMXROI- 

Sedu/n acre L. ( WnnvM ) 



C-?^ 



-s^a^bad lawn weed ,„ some locan.ics, cspccaiiy on shallow or l.gh.Strcd 
plicJhon should be made early in the 



ic spring. 




^'"JJ. Mo 



nj Mcnecrop 
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sH.v i:kv (.i\yii| I on, 

lUilfiitillii at\:r/iii;i 1.. ( Nvwi^^^ 
Oilier ii;iiiiL-; llxc rmpr.s 

Pcrcnnia!. iuni-cri.'cpi]ig uijiuioi: sk-ins at lirsi lu-arly piostralc bul turn 
upward ai llowcriiig linic. ollcn rLtklisIi iii colour but luosily co^cuil uiili 
line while liairs. Leaves slu>rt stalked, palinatcly three- or tive-parteil: each 
part dark green on lop. densely wliiiL'-wyotly on ihe undcrsitrlacc. I-Uuwfs 
small, about 1/3 inch diameter, yellow, and clustered .imoiig leaves al ihe 
ends of branches. 

Other kinds of cini|ucfoil may oc- 
casionally occur in l.iwns; riiu(;h eiii- 
(^uefoil {/'. nonc^iiu L.) is a coarser 
plant wiih three-parted leaves, green 
on both .surfaces and sometimes eon- 
fused with strawberry leaves, sulliir 
cinqucfoil {P. recta 1.) has palniatcly 
live- to seven-parted leaves, green on 
both surf. ices, and sulfur yellow 
flowers about 3/4 to one inch across; 
and silvcrMcc'il (P. oiwenna L.) which 
has pinnate! y- parted leaves (many 
leaflets arranged along two sides of 
iho cenir.il slalk). the le.itlets of which 
are silvery on the undcrsurface bul 
usually green above; spreads by sIoUmu 
(runners) which produce rods and 
new plants .ii each node that touches 
the ground. 

Hl ^ii nO li ^ ^ lii .i t iIn 
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Silvery iiiujuejinl 



31 



CJ^ 



nLACK MKDICK 

MedicaiiO lupiilinu L. (^Mitiin W) 
Oihcr name: yellow ircfoil 

Annual with lliin. wiry stems that trail along the ground, ami a ihin 
taproot that is very dillicult to pull up- Leaves short stalked and divided mtu 
three leaflets resembling a elovcr leaf. e;ieli leallet Iving .oinuled, ils margins 
toothed beyond the middle and ending in a sharp-pointed tip. Mowers 
yellow very small, individually rebembling those of peas or beans, eluslercd 
together in globular flowering heads about i/3 inch acn>ss. Seed pods one- 
seeded, smooth or hairy, slighlly coiled or kidney-shaped, prominently 
ridged.'at first green but turning black when ripe. 

CQXTnOl Dl- i l i i i l i i ' " ' I'll - I r i I 1 1 i 1 ■ i i r v 
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Fis 25. lihirk nwdick 
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MAI.IOW 

Mal\,i s|(|). '. I ^^-■'- - ""■) 

Two VLTy Kiniii.ir sjKxiL-s nl in.illnw i.^ciii in l.i-.vus: cuidiiiom iiliHuw (A/. 
iii'i:li((a W;ilir.) and rmmil-lc:i\cil iiiiillnu (M. puMllii Siii- ) llolli m;iy W 
iUliui.il. l.l..'Mili:il or slioil-Iival |->cii.-jiiii,il, \\a\^ l;i|mHiK ;iii>.l iKMily pinsti.id,- 
stems. Leaves arc loni;-5talket.i. rMuiulcd wiili ;i tk-cply-iiulciilal Ixtse arul 
irrcguliir margins. Tlicir while, ^li-lilly pnikisli or hluisii llowcrs have a 
proniinciu cenii-,il chisler of siamciK icccinlihiij; a imy llouci cf ihe single 
hollyhock or hilii>.cus, Tlio fruit, ilevcl<i|iini; alu-r the jie(als Lill. i-s .1 cirdc 
of liry, single -seeded .sci;mcius arraii^icd around .1 eotiunon eeiiler like die 
seciions of a peeled orange. Cuninuiii inailim Ims pL-tals .dioui I /2 ineli Iojil: 
and fruits with a hairy, non-wrinkled surfaee (FiL;nre :fdJ) KoiiiHl-ii-:i\i.-d 
mutlow has shoiter petals, about 1/4 iiieh long, and fruits \\\\\\ a wnnkled, 
non-hairy surface (Figure 26C). 

CONIKOL liolh of llle^e \seeds arc dillicull to control once lliey lM\e 
become established. 'I 1 ' i n 11 ii ] i|i l ii ii i ii n i 1 nl" 1 i n nf il n 1, 1 '^ i -ii- imn. 

t ■ . n |i i i ^ "' .) V ' ' ' ' ll t-'^- i LquiiiU lu i itjip lia iii iiiiwI i ^wU. Go(.)d lawn nianage- 
mcnl is particularly important with these hard-to-eontrol weeds. 




Fig. 26. Coiiinion tuatlow. A . plani: D. jniil; C. jruit 0} romul-lcovcd 

mallow. 
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s\vi:i:r vioi.kv 

Viola (idiiruiii I,. ( Kljj i M ^?) 

Perennial, with sk-iiilcss base prodiKiiig si:vcr;il bas:il loaves .\\m\ Iiuig 
prostrate slolons (runners) that root and ilevi-lop new shi-ols at nodes and 
lip. Leaves rounded, heart-shaped to kidney -shaped, one lo two inches 
across, covered wiih very fine hair, ihc margiiu with lounded teeth, ["iower- 
ing stalks arise directly from the base, as long as or longer than the leaves, 
with small bracts near the middle; flowers deep violet, occasionally rose or 
white, very fragrant, about 3/4 inch across, and with a short, straight, blunt 
spur. 

Several horiiculiural forms of sweet violet, varying in shape, size and 
color, arc grown in perennial beds or borders. Some of these can spread 

into adjacent lawns where they may become very persistent and choke out 
Ihc grass. 

5SiJ3>*MtR If there are only a few clumps or single plants, the simplest 
method is lo dig ihem out. Remove a few inches of surrounding turf with 

each clump to ensure icmuv.il of all reprudueiivc parts of the violet, and 

'"•^~' — ' ' ' U'" r' "' 'J ii nnT i lj l i iii nni ii n- i rni ■ i ir i. This 

plant docs well in shade, lience reduction of shading may also help in its 
control. ( SwuiwLUJj i LM i uiiTln F i luii i n ifiw g <i4.) 



C^ 




/> g " f ^*. Swcci violi'A 
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t;oM \vi:i I) 



CA-J 



IVronm.il. f\[fi:mi;ly [vrsislcril fiPin wliilc, Jk'.shy mulcuMumul rliiAMiiL-^ 
and thicki"i-.l sli>r;i|v tulvi^, l..-.u.'s mo^liv l>;is;il, arjsini; on \y,\\^ ^I.l[k^ 
(pctioK.>) from iindcriiround ihi/onics: llic Iciif bludc compitiinds iiiio iliu-c 
iii.un divisions, one UTniin.il and iwo Kih.t;iI: \\\c uiil- icnntn.il divi,si.)ii 
divided again inio ihav more or less uniform k-aficis with loutlit-d margins, 
and Ihc iwo lateral divisions each divided again inu> two or three parK ihai 
arc iincquai in mzc. Flowcrine sums ,iie rarely seen in mowed lawns, but 
where not mowed llicy may reaeh 3 fl in lieighi. Lower stem leaves are 
similar lo the basal ones described abme; \i\^x^MT leaves smaller and dividetl 
once only into three nmform lealleis. Mt.wers white, clustered in an umbel 
and resembling those of wild carrot (Ouccn-Anne's-lace). 

Goutwecd is usually grown in flower 
beds or borders for its attractive foli- 
age, bright green in the typical variety, 
or variegated green with white mar- 
gins in horticuliural forms. If not care- 
fully CDniained in the border by 
regular digging at the margins, or bv 
sinkmg a meial or plastic barriei 12 
to IS mches deep, the 
hon/oiiial ihi/nnies of ' 
both kimls of gout- 
weed are likely to 
spread into adjacent 
lawns. 



ClJ.i. nn>L G o u 1 - 

weed cannot he con- 
trolled selectively by 
chemicals. However, 
it is usually not a problem in a fre- 
q»:nlly-cul lawn, and may be starved 
by good lawn nianagcmeni o\er a 
period of years. Particularly slubborn 
lubcrs or rhi/onies may be removed 
after a thorough soaking of the lawn 
by culling into the turf with a sharp 
blade, lifting the turf slightly, and die- 
gmg out the thick, white, gnutweed 
pieces with a fork or trowel. 



.V : 




r/)f ASLm Cionlwccd 
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Mi;i.i) itiNDuiia) 

Cunvitlvulin arvi'fnn I,, ic. ^y.. , n,. 
Other n.inic: wild iiioniiny glcry 

'iilJ^rilUQL 



gOB;^ Tfrh-^-ftrfihi-'-''-f-"-^MTi>..,l ii i ,1 ^ ^^,,. 

Hild buckwheat (/'u/v^c^/ii/zM co/,vo/wW,m L) rcscnihl -. n -n k . , 
Dy oiack [n.mgular seeds af the junctions where the leaf sialics meet the 



c^ 







c^/ 



<;KOt!M)-IVY 

(ili'i li.iniil ln-ilritUiii I., |JatftMMaMA*>) 

OiluT iKinics: CFL-L-pin^ Charley, Gill-tncr-ihc-grouitJ 

Hurcnni.il -villi crccpiiig, proMr.ilc. sf|ii.ni.- sK-ins, ih.il rool .il cm-tv runk' 
which louchcs [he groiiiul. .nkl shorl. ^•]\xl k:\h' lir.uKlu"-. Llmvi-n op[io^ilc 
(ill p;iirs at k.'ai;h ikiJu on l\\c siciii), Ikiiig s[.ilk,k.'i.t, roinidoil to l.Khicy-sin[Ktl 
bhidcs, co:irsclv round or wavy Etioihcd. and grfcti to sonit'linicN purplish 
grcL'n. Flowers in axils of Iciivvs (in ihe angle between leaf slalk and slerti ) 
on (he creel br.melies, bliie-violei. ineguLir in shape. aihI less than I iiuh 
long. The plant has a sirnng. disagreeable, almost r.uieid. niinl-like odor. 
This odor, [he Malked. romided lea\es, and the ereeping square stems are 
good distinguishing eharaeiers of grouiul-i\ y. 



One 111 ihe conimonesl lawn weeds, ^u^ 
1 1 1 L I i n i i i l i u l I I [ li L Q i l y 



iWTW^'^T^^^' MI I IHHH I^w^^'W^ LJ l ^>* Mi li U 1 i ni >' 

' L I l uM i nninL i- mL i m m u pirti uniinii ff .w ii M iT " l i 'i^w i. '*^! t ' M ww 



4U. 
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ilLAl.-ALI, 

Prunella \tilfiari\ L. ( J-T^mhO 1 J 
Other name; Self-heal 



^^P 



Perennial. Although normally a nearly creel plaiU. when rcpeaiedly mowed 
or trampled as m a lawn it becomes densely matted wiih creeping stem^ 
rootinfi from the nodes. Leaves in opposite pairs, short slalked, small, ellip- 
tical or oval, with nearly smooth margins. Flowers blue-viulet (rarely pmt 
or while), of irregular shape, in hcadlike clusters at the ends of the stems or 
branches. The plants form compact patches in the lawn and may never 
reach the fiowcring stage where the lawn is kept well mowed. 1 he creepin,- 
stems with apposite, oval leaves and faint but rather unpleasant mint-like 
odor arc good distinguishing characters for heal-all. 

CONTROL^ M il i in nio \ \ rh i I ii m n l i m il l i hu l i imlU i l I i. ih ii ii Lni .is 



jpLL I Jll) llljg LUIIUI I III I ^ lllLLUpiup I II fmup 




Fis-SJ. i I cat-all 
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c-/ 



V'friiiili II ".(ip. 

Several kiiiJ,-> of spci.Mwi.IU m-.- ■.wx-Jy in \jwns. Sonit. .la- ;inmi:il ;iiul 
reproduce on'y from seeii; uihers are jvrenni.il aritl reprojucc boih from 
seed an: iroii'i creeping siemi, and rlii/.omc.s. 'Ihc mosl euinmon kinds in 
Ontario arc described hero. 



CORN Sl'i-.KDWI LL 

Vcronicii arvcuM^ I,. ( 



Annual wiih a taprnoi. Sicnis ereei. or spreading from the base ami 
becoming erect, somewhat hairy. Lower and middle leaves opposite in pairs. 
Ihc lowermost pairs with short stalks but the middle ones sialkless; all leaves 
ovale or elliptic, palmatcly veined {\^iih two or more main veins faminig 
out from the loaf stalk), hairy on both surfaces, and with slightly roumled 
leelh on the margins. Upper leaves allcrnate (only one at each node im the 

stem), smaller, narrower, without teeth. Inllorc.scencc a spike, flowers .sessile 

(with very short stalk and lying snugly in the angle between leaf and stem). 

blue-violet, about 1/10 inch across, wiih four lobes and two liny .stamens. 

Seed capsules rounded-heart-shaped with a distinct notch at the top and the 

short style remaining erect in that notch t*iguK^*B). 




T/ Vi in 4 mm/^jy5 



A ^ t*:^' ^ 



'// 



7 






C^"^ ^A^ y. 







^ .^ r C^>rn speahvcW: A. plan!: li. M'l'il cupsuU' on very shori sluik; 
C. lont;-Mu!ktii iCi'il cursulc and flower of binl's-cyc si>cfilweU. 
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nirit's-cM: s|>cc.l«tli (i'lnmuu in-nnu I'nir.) is an ;miiu..iI wiili blue 
flowers anJ iis lower iind nikkl!c sicin Ic.ivu-s siinil.ir lu coin siKcdwcll. it 
difTcrs by having uiip^r leaves ihal are brn.uler ami lou'hal. M..wer sialks 
1/2 to 3/4 iiKb liiiig. ami seed capMiles Uui aic imteh broader lliaii l"iiy 
(Figure 32C). 

Crcciiinn speedwell (Vcronirci Otijomiis Sin.) has leaves, llowcrs and seed 
capsules similar lo bird's-evc sfveduelt but ii is a perennial lumi thin un.ler- 
ground rhiiomcs and has fine, slender, Irailimi stems thai rnui at the nudes. 

IL < vi 3.1 I i ^ " ll i W* |llii p lllil II iliil l lll lui l|l.ll,l '')■ 



CONTROL -WtTT 

Ii. i| mil iipi III mil ir II "I V 

PUkSLANi: SI'KEDWIXL 

Vcronicii pcrci:rinu L. Iji. im "tfi ^ 

Annual. Stems ereet or nuich-branched near the base and becoming ereei. 
.smooth or with line, slightly sticky hairs; stem ami leaves wnh a lU-shy 
appearance. Lower and middle leaves oppoviie in pairs, oblong or spaialale. 
lower ones with a short petiole (stalk), middle and upper ones sessile (wilh 
no stalk); upper leaves smaller, narrower, aliernalc (one at eaeh node on 
the stem). Infloreseencc a ihin spike ai the end of each stem, flowers wluie 
very small; one flower on a very short stalk in the angle between each smal 
upper leaf and the stem. Seed eapsulcs snnicwhat llallened. heart-shaped 
with a distinct notch in the top end. and the tiny style rcmammg m that 
notch (Figure 33B). 
ff^v-rprii Silvia. I I r 1 i I I I ni l T ill I I I I ' ' I "' 

■r 

\ 







035 



Iinsil -l.lwWKl) Sl'I l.DUIl.L 

l''f7ii>(v< (I yi'ij'\llil<-liii I.. ( 



l\Ti-nni,ii, U'lmiii}^ i.uiiijt;i^l p.iklu-s iii ihc l.iwii liuni hi.iiKhiiii' iimlii- 
f.rDiiiul r!i; .i.iujs. Slcills vuxpini", .il liu' h.isr .mil nmliii;' linlii iIk' IUhIi-s, 
inlli li'U^'f hi.uKSu--. j'i'ii'ilr .III', ilicn luiiiiii^ i-ii-i,l, siiif.^ili xi \i-iv liru'ly 
li.iiiy. l.iHttT .iiul niiililU' Ilmvi.--. ii|>;i.im1c id p.i.."s. ■.■llipfu" oi lihi.nlly »>v,iU-; 
lower ones Willi :i sliort M.ilk; niitlillc iiiid ii|i|Kr inn.-s wiitumi si.ilks, upinr 
Iciivcs t;r.ulL];illy sni;illi:r. ri.iiiowi.T .iiiJ ;irr.iii[^;i-'il .illi-iiiiik- (o\k ;iI cacli 
iukU: uii llic slcui), liill<iusCiHi.\' .1 Ioon.^'. i-lmij^viliil kiiiiiii.il r.ucilK". I Inuiis 
while or p.ilo bllli^h wiili iLiil^cr bhu: Iinrs, 1 (1 lo 1/3 inch ;i(.rnss, wiili 
obviim"; peJiccIs (llowcr st;ilk>) I / I d to I ^-i inch Ivn^ in aM^^ ot [lie snuill 
upper leau-b, Seci.! c.tpsiilcs uiJer ihan liii^h, wiili .1 noleli at tlie upper eiui 
.uul ihe [hni si\le shek nig 0111 I'loin ih.ii iioieh ( l-igure ?-lU)- 



14 < f t nl <i iuMW, ^w a I lil t i^ iP f ifW^»yfiw». 



rrTT^) 




'i'hyinc-lcuvCil .speedwell: A. plant; B. seed cupsulc on short stalk. 
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-(.?., »r«*.i; -.<. .-i''' 



»iNiHiut<' 



nakkc)\v.i.i;avi:i)|'lamai\ 

l'lantu^t> liuufoloiu I,, (^i^iiil ir^j 
Other n.,„K-s: Mh-i;,.,ss. InK'kl.on,. i nj^lisl, pi,,,,,,;., 
Percnmjl with fibrous ro.Hs I lmvcs :ill 1, ...l ;„ . 

in Li.cli shori sp.ke ;iiop a long, thin. 

'Kil^ci! (loalk-ss) si.ilk. I Ins wiry .i.,ik 

IS diirrciill lo L-ul with ;i l;,w.i iiiowa 

especially ihc rcc! lyp,-, bcciiusc u 

bends lorward and slides underncitli 

c '4» ii i i o i . i ^• ||| l II ki i. u i 

'" ' I Iiii Ijhi ^ 



CJ^ 




U Mln iilhi I l i u l i iiiil 

"" ' (I II J^L HI) . 



***UllWllJfcl M 



^'i" -'■''■ '^"'■low-lcavcii planlam 
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C3^ 



iii:()\i>-:.i;am d imam \i\ 

( );1km ii.iilk^' I.OI1UIHU1 pi.iiil.uii 

iVTL^iii''v \s\\\\ liiniuiv iiiui-.. [a.i\is .ill b,isiil in .1 lo'niii.- ill iIk- sihI.kv 
ul' dk' jLi.iii.iJ, l,ii)-,i.-. i>\.il. uullli .il'niil I,'' In 1-"}' nl' k'ii.i-lli. uill) si.-\i.i;il 
lUiMUiiU'iil liiiiyiluJiiial \'<.'ms. .mil ii;ii uus^'t! Ui iln.' LmI .sl.ilk.. llu- IimI .si.ill. 
llij(-k iind v^ingcii uii cicli skIc ! ii;irro\v iL-riLilliWKc IIjiijila of t:ri\n. k'.if- 
bladc-liki- lissijc). "llu- b.isc nl' c.icli UmI" slalk .iiul lliu-. .ilsn iIk' ClTIUm ul 
llic rosclk' |:rt.cn in ci^liir. I'lnucrs liulivulii.illy vni.iil Imi iuimutihin .nut 
loosely gatlKTcU ing^jihur in .i loitg [Inn spiki; iilup w n-ikcJ {k-.i(K'ss) ii.ilk, 

Kurd's pl:iinl;iiti ll'Uiniit\:o nii^ciii Di."nc-) is \i.t\ siiiiil.u lo biit.ii.i-li.MV\:J 
pl.iiii;un bui is disiiniziiislKil Irom il b\ iIk' n.-i,Mish base in tlk- i^.Mt siiilks 



t ; n^ . HH »h 



^^r<^l ^^ i hj j. U i >■ . I'lif i i \i U Mf 



I . bil l hm li 



K ' .v.s . 1 ,1 iLi.m.ii i i n i' u i L ii M ii'i»-»r 
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•^'"'T'Tit^ Hroad-ii'iivcd [ilaiiUiui 



I 



smnPODi 
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4.1 



lfll'-^m|WJ5/T*' 



UKDSrUAW 
Gahian ^I)p. ( f i g. i, m -tf^ 

Oilier aainc: t-ii;avcrs 



CJ^> 



arc several kinds of bcls.r.ws, d,s„n„„shal u,,,; ^^ , ' ,, ^ 



ri^p^TDj^. 
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c5; 






Oi!k-i n.iiUk:. niill<<il 

I'crcnr !,!,, with uu^'jiiiig lUKk'iLiiiuiiul iIii/duk's, I Ik- pi, ml i-. i.imIs k-c- 
vipii/.J in hiwiis h> Ilic wry liiwly divulcil. ^K-cii. kMllun li.ui-s m Imi^Iu 
(.luiiip-. in [\\c gi.i>s. .iiivJ liy ilicii miIki Ntumi;. n.ii;i.'-Ii1^i.' I'll.'i. 1 .,i\is on 
llic t-Tccl slcms arc .iKu fciilliury bul mii.iILt. MnwiTs. r.ircl) ^lcii jii l.t\'.ii^. 
;iic in very liny ticnK .uul .irc cliisltrcti lo^Lihcr m uiiilvi |;Kv huiKlus 1 Ik' 
iisii.it lonii iif yiirrow lh.it is .1 wi\aI in l.iuiis li.is wliilv- [lowers hul suriK- 
liiiKs ihc oriianiijiUal loiiiis XMth pnik or jcltow llowci.s 111, i\ aKvt spiv.hi imn 
l.iwns. 

CONrUOI. Yarrow is dillieuli to loi^hoI^ A cuiiil>iii;ilii>n of jnnnl l.iwn 
in.imlcii.iiKC .mJ iIk- ii^c ol ■^iwMi^nixluVt.'s "nt«,i.' 'A) will kk.\'p il iti ».ln.-i."k 
I'nfbably i[ .vill he JiL-ccssary to rcpi-'at llic licrbiijidi.- in.MliiK-iU iu<i .>r liiuc 
Iinics 10 criidicalL- .ill pLmls. If iIk- p.iltlics aic sm,ili, iIk-) cm i>lli.-n ho 
dugout by liand Micccsstully. 




it^^^S. )\irrii\v 
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c^r 



'; CKi:i:i'iN(; »i;i,i,i lowkk 

C'atniKtiiulu itipuiu-tili'iiUy I.. {Ti^inx .1"') 
( Olhcr niHiic: ruvui bcltllowcr 



Pcrcnni;il wiUi cxiijiisivcly-crcuping, wln.ith, somcwliai lU^iiy. imdirgruiiiKl 
rhi/onics ;md cnl;iri;i,ti tuluTs. SjULiiils bi.:[!i hy sccil and by prtKliiLiii^ new 
shooW from iindcri;riniiid itii/oiiics ;ind lubcrs. Hl'IiTi.- ilic llowcriiig ^k'lii 
emerges, the first kavcs arise singly or in clusters directly fr()m the ^irnund 
surface (Fiyurc y)/\). have long stalks and lilades thai aru irnjiularly 
toothcti, ovaii:, pointed at ilie tip aiui rtnindeil ^^^ ne.niy heart-shajK'it ai the 
base. On dcvcloiiiny stems ( Tieurc 3VlJ,i the Icavev are allcniale (one ill 
each node on successively diflercnt sides of the bieni). the blades t^el pro- 
gressively narrower and the peiiolcs (leaf stalks) shorter, until the upjier 
leaves are narrow and sessile (no petiole, the blade altaehed diieeily to 
the main stem). Tlowers blue, bell-shaped, about one inch diameter, ending 
in five uniform points, forming atiruclive, many flowered racemes at the 
ends of the stems {Figure 3'>C)i itic shoil pedicles {individual llowir stalks) 
often curved lo give tlie whole iiifloresecnce a one-sided appearance, Seeds 
numerous and very line. 

Creeping bellllnwer is someiimes planted in ornamental boriiers but 
spreatis into adjacent lawns b> iinLlerjjiuund rlii/.omes ,m{.\ hy seed llowei- 
iiig stems are raicly seen in well-mowed lawns but Ihey may arise iiCNt lo 
tree trunks, hedges or foundations. 

CONTROL Ciccpmg bcllllower is resistant lo selective lawn herbicides. 
However, as with '^outweed i$mmm^6A, gi>od lawn management should help 
reduce the problems brought abtiut by the presence of this weed. Digging 
out chmips to remove as many ihi/.omes and tubers as possible aiul reseedmg 
will !>pccd up control. 



-\ 




:r<^ 



1 .>'■ 



■■\ I 



.j^r 



A 



5 cm 
2 in 



\ 



f i 



c^Y 



/-' 



I 

■ ■ I 



■\^ 

A^^- 



2 in 

5 cm 




ultcnuiiv /(.\j>r.s UN lU-vi-U'imii: .wr/Ji. C. /»'/) c/ .\/<-y;( iv;//! hi-ll-\luiiii-il flinwis. 
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i:N(;LISiI DAISY 



(L^<:' 



HcIUk iu-rvni\t\ I.. (Iiyurt: ■40) 

..:S;™i;t.;;;:;-;.;r- ,:;.;;;x:: -;;-„» i-,;- 

Luikr of i!k- leafy ros.ucs. Mower lic;iJs I ■■: ut V4 „ul, .-, ,.. t > 
wHh the wh.lc .o pMU or purph.h pc.aK .f Ihc r.y ,1 w rs ^ "? ' 

s.dc and .he dense y.l.ow d.e (uXrs ,n ,c . ' r ^^ t:^\ """ 




^8^ '^ English iluK 



>sy 
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OX-I.VI DAISY 

Clirv\iliilUi-iniini lni< anlhi-inii"! I.. { I 'ippfi'>H 

Oilier ii.iiiiL-: while daisy 

i'cri'p:u.il witll ,1 slunl iirulei j-i ciukI ilil/i'iik- ,iiul pmiliK nij'. (.Iciim' lulls iii 
!lic I.iUii. SU'iiis ctc-j\ iir viMCiiiliiiLi i.'K\l liui i.iri'ly |Mi«luuiit', lli'v\tis ui .i 
iiunvL-J Livsii. Lciivcs ill lias.il [ostilcs wuli dcriiiilc p..li.il«.-s (.sl.ilks). il.ii k 
grccii, rather shiny, oblwiig, co.ir^cly aiul irri.j^ularty ittothcd, I^.ivcn fii ihc 
Mcni'; with shorier pctiDlcs or scsmIc [no leaf stalk ai all), mure eu.irsely 
loutlied or di.'eply cm. arul ihe h.ise of ihe blade cl.ispinj; ihc sleiii. j-l.nwr 
heads resembling L'liylish daisy but larger and on leafy slcms. eaeh head 1 1/4 
to 2 inches across, with the v.liile pelals of the ray tlowers around iIk- oiilMde 
and the dense yellow disc flowcis in tlic cenier. 'Ihc wliole plant has a soar, 
unplcasaiU odor. 



CtllVlKUl T"^ 



il. 



mttka m t9 ^ ' 4 * *U im \' km ■ mrJ A m "^ 1 1 11 iiii i il>i> ^ " 




'trtr^H. Ux-cyc dai.\y 
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ANNUAL I LKAUANK 

Urij^eron uitnuus (L.) |'crs~ [ Figure 42) 

Oilier n;inic: tljisy lk-ab;inc 



c^^ 



Annu..l or bicnni;.!, Jcvd.tpint' a l.hrcus ruoi syMcin. I.ciiv.-s ai lirM .., 
basal rescues, n.oderatoty large ai,d lung-M.,iked; U.e blades .Inn. ellin.ical 
coarsely looil.ed and somewhat tu„y, Sieni leaves narrower, slH.r(-sialUd or 
scssilc (no sialk) bui the base of .he blade never clasping .he Men,. Sten.s 
erect but rare y produce Howers in ., lawn. Flower heads resemble rnrlish 
daisy but smaller, about 1/2 inch across wi.h very ilm. and nun.emus wluie 
or somcumes mauve petals on ihc ray llowcr. around ihe uuts.de and dense 
yellow disc tlowers in tbc center. 

Philadelphia flcabjne {En^:cron pluUuU-lplucm L.) also may appear m 
law-ns^ The roscltc slogo i:; very similar to annual ficabane but it is a pereu- 
n.al that spreads both by seed and underground rh,zomcs. and its stem leaves 
arc^sessdc (no leaf stalk), have shallow teeth, and the leaf bases clasp the 

yWfWWL Flcabanes are seldom found in established, well-maintained 

lawns. L.^ii lr n i , i p,- ,! !! ,. ;..■>. pf - y r^ - ■■■ . ,„ | , ^ , 

^^"""■^^^ ^"^ •" ' ' ' ' '■■'■■■■■--■ - ni „iii 




Fi^, 42. Annual llcubattc 
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Si,- vi- 1.1 1 kiiuK >'l li.i\vk.Ui.c«['- m.i\ .i|'i'i'.n in (.i\mis I . i llmv li,iv\ kwi i J. 
t^iii^ iluvil '..iwkwL-i.-il, oi:iii(,'t: h.iwKwi^ >.l, riitiii'.c-i.MU'il li,iuV.i,vi,'i'il. lU) Alt 
.irc pv ■Liiiii.il .Liu I sjiicc mm'. Ill;: iihh1iIii,-s tiku .ipju -ii .ini,\-s ;',[im:I\ . ii i^ 
ililliciill lo ilk.'k-nnnK' ilk- p,ir[ik.-ul.ii s|H\ks ih.il iii.iv hi' I'liMnl In j;i.iki.il 
llk'V ll.iVi,' rO■•^.■:lC^ itl hlis.ll k.iVi'^ U'lln.ll .iK' li'iii: -niil ll.lll^>\^■. m fluli .sll.l|k'il, 
.iikl usually Ikiiry. Some rcpi"i'i.tik\ b\ nnuk'rs. 11 ilic HhUl-is il ■ Ii>jJik lik\ 
iirc '.iiKill. iLnkJ^linn-hkc. jiiiKhk'L'i.1 in cUkUts al ihf l-iuLs oI' lunj;. It.ilks'. 
sl.ilks, ,iii(J ,iiv iiioslly yi."lli'w; in uik- spi.\iL's. i)r.inj.'.i.'. 

■ I ^ I II I II I I ^ 'ill I ■ •' I—' -y^. 
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Yellow lidwkwcctl A. phiiu with i'i>scuc cf huMi! lcinf\ ami /cij/v 
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1'i.Ti lini.ll Willi .1 I.ij>limt. I tM\;'s ill ;i b.is.il invi'lU", i !■ li)',.iU\ .sli.iHnU ly 
liuillK'd or mure nlkn Jvcply ;ithl Jrii.'i.Mil.iil\ liil>in[; .ilun;; i-;)i.Ii sjilf. iIk- 
iiriiiuuil ami sli.ipL' 111' iu.ilhnn; I'l lohnu; U\:\i\^\ cxiii'iiicly v.in.ihlc frmii iuk- 
plain 10 aiiollicf (m.\' illii^IialuMis I'l sunk- ol llu' vai ialiuiiN. 1 ifiiiics 11 A-l' 1 
l-'lmvcr Iic.kU bnt^Ul jilKuv. cai.li head al llic likI I'l* .i lun^. Miionlli. ic.iMi. ss, 
uiiliraiichi.'il slalk ihai rises frum iIk- roscUc nf Icaws, All ji.iiis lilk'd wiili a 
milky juice. 

PiTi'iiiiial stiw-lliislU- (Si 'Hi /n(,\ iiiyfn\i\ 1..) ami i-liiciir^ {Cuhmitim 
t)U\hiis L ) mav iiivailc lawns ueea.'^ioiially aiKJ arc so[iieiinK"s mlsiakcii li^r 
dandelion beeuusc llieir young roselte leaves are similar in si/.t and shape 
anil all have niilky juice. Sciw-thistlo leases have weak prickles un ihc mar- 
gins and cliicory le.ives are rou^li-liairy lloiii have Ualy lli'wenng siems. 
Sow-ihislle is a rlii/i>niaiinis perennial with yellow ilitwcrs and ehicoty is a 
lap-rootcd pcicnnial wiih blue lloweis, 

Gfti>ilH»L '^-- ' -''-' i t \ "- ' ' ' ' '' _ I I 1 ' 1 [ -> 

itt**toiw!^ [)i Cilia y out :he individual plants \Mih a knife may nol be saiis- 
faciory because iiic portion nf die tapiool dial remains m die ground can 
sproul and produce tv-o or lliree new plants wlicrc there wa^; only one before, 

niii 11 1 I'l II ii r Mil I' I I" 1^" ^'inirnllril '^'- ■-■■p'-'i-'i'-pp'"'-'- 

r » l l.M-P ' Jl \\\ \. J}, '* I) ll l' lllU i L. i (put. 
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IWll. IIA\VKI1II 

I.voiiUhIihi aiiliininiiln I,. (l')j:iirc AS) 

Oilier iKuiiL-; liill-d.uuk-iion 

Pcrenni.il with :i fibruus rnui. l.^.ivcs in a h.is.ii rosclli,-. ckinj;;i 
dividL-(.i iiloiig ciich skIl- wiiii iiiirruw. wiik-lj -sii:iL\-ii lulvs; souk- I 
divided. Flower licids yellow, a-scnibiing d.mdclion hm sin.ilkT. 
thin stLilks; these Ilowering sinlks rive from iIk' eciiier nf the luseiie 
may be branched or unbranehed. aiul usually have several sealy 
scmbliiig liny leaves on tlic upjK-r parts 

♦^If ill UIL g JSl I ^ lU ll llUllLU lUl l l i,4 ' -U. - iTV^X 
(Sec page 9,) '^^-^ 
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eiU.MUAI. COMROl. 



wilh llic UKunlcii.in.v ui .1 n.Mi. uval-fu-^ l.nvn, li i> iM.N|vi>-.u.. icutny 
;,v.iil;iblc L,,sy 10 api.lv, .iiul ^mII auUrnl iiuny of llic cniniium w.'al s}x-o.-s. 
However :.4-l> .Uvs lU'I give e.-^nl a-nliol of eeiLuii eonimoii kiwn we. d. 
siiell as imiusc-e.iral diK-t,u.'a!. K^cV inaiKk, .,iul giouiul-ivy. ToiHuKilely 
olhcr clK-micals rd.uc.l to 2,4-1) Imcaiprop. dichlnrprup. fenoprup .iiul 
dieambii) can kill most of these weeds. 

Mecopan Is sale u- i;se on .dl ,nasses. melinhnj: llie beiU p.i'-svs. ,iikI li.i-- 
been widely aceepled II is slow-.ielint:, houever. .md gives .udv l.iir eoni i>.l 
uf dandelions. Fenop.op. .^x^ die oUier hand, kills nuuv .p"ckly and alleets 
a wider range ol weed speeies bul snmeliniev. parueularly d.iiing hot wealhei. 
il damages Uirf. l-eiu>pu>p should lu-M-r be used oii benl grass. 

Dicamb.i IS parl.eul..iiv useful lor ihe eonl.ol ol' kiiolweed 111 Kouis. li ,.Ku 
fives exeeilenl eunirol of most olher weeds. wi;h die nolable exeeplions ,. 
broadlcavcd pUnKun and n.,, low-Ieaved planl;iin Dieamb., lias had haini u,l 
elTeets on sever.d speeies uf shuibs eori.moiiU Unnid ne.ir launs, I Ins 
herbicide nuy remaui aeiive m ihe soil for long periods ol lime and iiuiv 
be ahsoihed ihroiiiih Ihe hhUs of suseepl.ble woodv pianls Iheieluie. 
dieamba should not be -m^W.X uilhiii l!ie Mrip-hne- ol shn.bbery. nor ,il 
rale, h.cher than S 0/ of ae;oe mgiedkrU per aere ( ' . 0/ ol aei.ve ing.cdK iil 
per 1400 sq II) of lawn suifaee, Sni.e the r.iies reeonimended on most l.ib.K 
;,re considerably lower than this, [he lionieowner slunild h.oe no fears a bou'. 
using diearnba. as loe,g as he folUwvs ihe diieelions i>n the l.ibet earefulK 

It is apparent [li.il none .A ibe heibieides ineniioned ,lbo^e .s eiTeelive on 
.dl of die maiiv siveies of weeds loiind m lawns llowvNer. nuxiures ol ,.l-l 
with nieeoprop. d-.ehlorpiop. fenoprop. .ukI 'or dieaiuba have been found 
lu control most l.os n v^eeds Sueli niixluies :we .oailable rmni m.-; g.uden 
sunplv stores, S.iwe lormulalions didei. li is impossible to gue one ovei.nl 
reeommendalion as to the .nnouiil ^A products 10 use, lollow the nianu- 
f.iciurers" directions o\\ the l.ibel for best lesults. 



\^i. 



W \liMN(. 

One cannot pl.ue T7^^<;u,el> emphasis on the warning tl^njiiiljcuies 
must he used .,s dneeIed.T::TrKu;sI he kept ..u^>>nr-:trr;rable bolder 
or g.uden plains fareless ni,Mir>xpi^ii>r^^lWn [he .s,nd ,s b.vmi.-r., 
holding die spr.v nozzle higlu>»^T<T>r;<pi-.'ying or niiMiig ca|uipnienl 
(or anv other pu. |->-^Trrerlanily IcuK^^atisLielorv results or 
diniiec to iL>JrT<>lants. lollow caielully niTTTTrUiduiers dneeiums 
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he labels. 
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• a =: annual, b rr hicnni;)!. p ~ pcfcnmal, v.,i i^ i*inic[ ;inmi.il 

*• "Mixiarci" fcfciN Kt cuniiiicrci.illy ;iv;iiliiblc voinbm.nions n( 2,'l-l) vuili iii''i.i'p(op, 
ilichlorprop. [(■■nuprop aiid/i)f ilii;;imbj. I( iisinj: 2.4-() alnm- u\c a i.iic .a I or. nf 
;iCtivc clicniicil in •) i;.il (if vv;iicr un 2 SOU mj fi n( lav, ii If uMiig I'lii: i<[ ihc 
niixiurcs. c;ircfijlly fnljov^ Ihc iimnufai-Uircr's dircciuiiis lot iivc on Jimhh- l.i*iil. 
DiL'sc chcniie.iK ,irc ,i%.'iiliihlc only in amine foriiiulations so ilioir voliililKy ((.'imii^- 
ofT vapors) will be very low. 
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^49. 
ESTABLISHED LAWliS 

In an established lawn, most weeds can be controlled 
satisfactorily by following proper lawn care practices. These include 
fertili.;2ation, topdressing, mowing, watering, aerifying, and the 
reseeding of sparse areas. The idea behind such procedures is to 
produce a dense, healthy turf that will compete so strongly for 
water, light and nutrients that weed seedlings cannot become 
established. In practice weed-killing chemicals work extremely well 
when used with the other cultural methods mentioned above. 

Most broadleaved weeds are susceptible to 2,4-D and 
related chemicals but most grasses are resistant. Therefore, these 
chemicals may be used on lawns without any danger of injury if 
manufacturers' directions are followed. See specific recommendations 
for different weeds. Apply the solution to wet the weeds thoroughly. 

NEW LAWNS 

When establishing a new lawn, consider the possibility of 
having a weed problem in the established turf before the soil is 
prepared for seeding. Thorough cultivation at intervals during the 
summer before planting or laying sod is desirable. This encourages 
germination of weed seeds already in the soil; seedling weeds emerging 
after one cultivation are easily killed by the next. Where such 
perennial weeds as quack gradd, brome grass, field bindweed, ground- 
ivy, goutweed, or creeping bellf lower are known to be present, it is 
essential to try to eliminate these before seeding or laying sod. 
As many possible of the roots and rhizomes (underground stems) of 
these creeping perennials should be dug out with a fork. Rhizomes 
that penetrate below the depth of normal cultivation are more 
likely to be removed if forked out before cultivation begins. 
Following each cultivation, roots and rhizomes should be raked up 

and removed from the lawn area. 

The seed bed can be treated with metam sodium {Vapam or 

VPM) to kill weed seeds, some perennial roots and rhizomes or soil- 
borne fungus diseases and nematodes in the soil before planting. 
Metam sodium is applied in a water solution as a soil drench. It 
gives off vapors which must be properly distributed through and kept 
in the soil for an adequate period of time and later dissipated from 
the soil. It must not be used in confined spaces because of the 
vapors , 
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Certain other chemical treatments can also be used on seed 
beds before planting. These include fumigation with methyl bromide 
(class 10 land exterminator's licence needed) or drenching with 
allyl alcohol. Paraquat (Gramoxone) is a chemical that kills plants 
on contact but is inactivated by soil. It can be used to kill 
weeds and grass in old ragged turf, after which the ground is 
rototilled, the debris raked off and the soil smoothed for reseeding 
the grass. All may be used before seeding a new lawn. However, 
because of their high toxicity, these materials can only be applied 
by licensed exterminators. 

After seeding a lawn, many annual weeds may emerge before 
the grass seedlings are up. If these young weeds are not controlled 
they will shade and eventually crowd out much of the grass population. 
Mowing with the mower set to cut as high as possible will eliminate 
many such weeds. If they are extremely thick, 2,4-D at one-half 
the usual rate (1 oz active in 8 gal of water per 2500 sq ft) or 
mecoprop (1 oz active in 4 gal per 2500 sq ft) can be used - but 
not before the grass has been up at least four weeks. 

During the early development of a lawn the grass should 
not be cut too short. When most of the leaf surface of a grass 
plant is removed, a deep and extensive root system cannot be pro- 
duced. In such an event the grass will not be able to complete 
with weeds or weedy grasses for water and nutrients , and the weeds 
will soon take over. A similar problem will develop if superficial 
watering or poor fertilization practices are carried out. 

Although spraying is the best and least expensive method 
of treatment, other methods have been and are being tried in an 
effort to increase convenience and reduce the possibility of injury 
to desirable plants. Granular formulations are a/ailable which may 
be applied dry with a fertilizer spreader. Also, mixtures of granular 
herbicides with fertilizer are available. Such mixtures give good 
weed control and are convenient to the homeowner since only one 
operation is required to both fertilize and weed the lawn. Granular 
materials should be applied in two directions at right angles to each 
other to obtain complete coverage. Do not use such materials for 
fertilizing shrubs, gardens or flower beds. The herbicide component of 
such mixtures may damage or destroy the desirable plants. 

Various formulations are available as aerosols for spot- 
treatment of lawn weeds. Relative to spraying this is an expensive 
way to apply herbicides, but it is convenient and has a place when 
only a few scattered weeds are present in the lawn, 
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TIME OF SPRAYING 

Regardless of the type of application, best weed control 
by 2,4-D and related herbicides is obtained when the treated plants 
are growing rapidly. In general, the younger a plant is the more 
susceptible it is to these chemicals; so the sooner the spray can 
be applied after weeds emerge the more effective will be the 
control. Treatment should be carried out in May or early June, 
or in September, or at both times if the weed population warrants 
it^^ Fall spraying has an additional safety advantage since most 
cultivated plants in gardens and borders are less sensitive to 
sprays at this time than in the spring. Also, fall spraying 
ensures that the lawn will be free of dandelions in the next spring. 

Herbicides should not be applied during the hot days of 
summer as damage to the turf grasses may occur. Application should 
not be made within one day of mowing, or for two or three days after 
mowing to ensure adequate coverage and penetration into the weeds. 

Preemergence chemicals, such as those recommended for the 
control of crab grass, must be applied before the weed seedlings 
emerge through the soil surface. 

CLOVER IN LAWNS 

To some people, clover is desirable in a lawn. Because 
it is deep rooted, it stays green during the dry season. And, 
because it is a nodulated legume, it fixes nitrogen from the air 
so does not require additional nitrogen fertilizer. If clover is 
to be kept in the lawn, 2,4-D must be used with caution when 
controlling other weeds. The rate of 2,4-D recommended for control 
of most weeds will check the growth of clover and perhaps thin the 
stand in an established lawn, but will not eradicate it. Do not 
use mecoprop, dichlorprop, fenoprop or dicamba, or mixtures 
containing them as they will kill clover. 

To other people, clover is a weed to be removed I It 
stains shoes and clothing of children playing on the lawn. It 
tends to grow in patches and may thin out the grass so much that 
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bare soil is exposed after the clover leaves are killed by fall 
frosts. Clover can be eradicated easily by spraying with mecoprop, 
dichlorprop, fenoprop or dicaitiba at the rate of 1 oz in 4 gal of 
water per 2500 sq ft. Any of the mixtures containing 2,4-D and 
one or more of these herbicides will give excellent control. 

MOSS 

Moss is a problem in lawns only where growing conditions 
are not suitable for grass. Moss and grass have different require- 
ments. Shade, poor drainage and low fertility are the most common 
conditions that encourage moss growth but retard or inhibit grass 
growth. The causes of these poor conditions must be removed before 
the moss problem can be permanently corrected. If trees or shrubs 
cause the shading, they may be pruned back or thinned out to let 
more light through. Rerouting runoff waters, installing gravel or tile 
drainage beneath the lawn, or raising the lawn surface by adding 
soil will help alleviate poor drainage. Growth of grass can be 
further encouraged by adding the correct fertilizers, especially 
where the soil is low in fertility, or where tree or shrub roots 
may be competing for moisture and nutrients. Where shading cannot 
be corrected (e.g. buildings or tall fences) the use of a more shade- 
tolerant grass such as rough-stalked blue grass, or some other 
shade- tolerant ground cover should be considered. 

MUSHROOMS AND TOADSTOOLS 

"Fairy-rings" or mushrooms are sometimes found in lawns. 
These mushrooms are the reproductive (spore-producing) parts of a 
fungus that lives on rotting organic material that is buried in the 
soil. They emerge when the temperature and moisture level are 
just right. The turf often shows circular areas of injury due to 
the active fungus affecting the moisture supply. 

Soaking the infested areas with plain water every day 
for a month will usually accomplish satisfactory control. Soil in 
the "fairy-ring" is usually hard and dry. Wetting it is difficult 
because the dense mycellium ("roots" of the fungus) makes the soil 
resistant to water absorption. Repeatedly plunging a garden fork 
to the full depth of its tines every inch or so across the "fairy- 
ring" during each watering will break the mycellium apart and aid 
in water penetration and soaking of the soil. Correct fertilization 

will also help by fostering a vigorous growth of turf. 
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UNWANTED GRASSES 

Several weedy grasses may appear in the lawn. Some are 
annuals, others tufted perennials, and still others creeping 
perennials. All have some undesirable feature or features that 
make them unsuitable in a lawn. If their normal growth habit 
is erect and they grow more rapidly than the lawn grass, they will 
produce a ragged or tufted appearance very soon after mowing. 
Annuals die out at the end of their growing season and leave 
patches of brown stems or bare soil. Some can produce numerous 
seed heads between successive mowings or even below mowing height 
and these also give an unsightly appearance to the lawn. 

The commonest weedy grasses are crab grass, quack grass 
and annual blue grass and these are dealt with individually (Mb 

include the creeping perennials; smooth brome and creeping bent 
grass; the tufted perennials; orchard grass, timothy, meadow 
fescue and foxtail barley; and the annuals;, witch grass, barnyard 
grass, green foxtail and yellow foxtail. 

CONTROL 

There is no chemical presently available that can be used 
to kill these weedy grasses, once they are growing in a lawn, 
without damage to the desirable turf species (with the possible 
exception of creeping bent grass) . 

Maintenance of a dense, healthy turf cannot be over- 
emphasized. A proper program of mowing, fertilizing, watering, 
and disease control will produce and maintain a dense, vigorous 
turf because the grasses used for home lawns are adapted to grow 
well under those conditions. Not so with the weedy species, both 
broad-leaved and grass kinds! Seedlings of annual grasses are 
unable to survive the competition from a vigorous turf and die 
before they become a problem. Established plants of most tufted 
and creeping perennial weedy grasses tend to grow faster and more 
erect than turf species. Repeated mowings cause proportionally 
more damage to the weedy kinds than to the desirable kinds. 
Gradually the food reserves stored in their underground parts 
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become exhausted and ultimately they die. But this may take 2 or 
3 years or even longer. For immediate results, the best method is 
to dig out isolated patches and reseed or resod. 

Creeping bent grass sometimes grows in very dense patches 
in lawns where it may crowd out other desirable turf species. 
It is very shallow-rooted so is most likely to be a problem in 
lawns that are lightly sprinkled at frequent intervals. Repeated 
treatment with fenoprop (1 oz in 4 gal per 2500 sq ft) followed by 
topdressing with soil and reseeding will give satisfactory control. 

Annual grasses are found in many lawns, particularly 
where the turf is thin or lacks vigor. Chemical control of most 
of these grasses is possible, but only if applied before their seeds 
germinate. Use the preemergence chemicals as described for crab 
grass « 

BRUSH CONTROL 

Brush is often a minor problem on roadsides but may be 
the total problem on utility lines. The type of brush and local 
circumstances can make brush control as complicated as weed control. 
Often these programs will complement each other, as a good weed ^ 
program will control most small brush and a straight brush program 
will control many weeds. As in weed control the problem must be 
carefully assessed and properly planned. 

Points to consider would include: 

* A list of species and their growth habits. 

* Most practical method and time of application, 

* Most effective material or combination. 
*■ Susceptible crops in the area. 

GROWTH HABITS OF DECIDUOUS AND EVERGREEN BRUSH 

DECIDUOUS refers to those species of trees or brush which lose 
their foliage in the fall and produce new leaves in the spring 
such as alder, ash, maple, poplar and willow, 

EVERGREEN refers to those species of trees or brush that retain 
foliage year round, such as balsam, cedar, pine, juniper, yew and 
larch (tcimarack) . Although larch lose their leaves in the winter, 
they are classed with the evergreens- Evergreens require a different '■ 
treatment than deciduous species. 



CLASSIFICATION OF WOODY PLANTS IN ElELATION TO SUSCEPTIBILITY TO 
FOLIAGE SPRAYS OF 2,4-D, 2,4,5-T, AND 2 , 4-D/2 , 4 ,5-T MIXTURES 



Class 1 Susceptible: Usually killed by one application of 2,4-D 

at 32 oz acid per 100 gal water. 

Class 2 Intermediate: Usually require more than one application of 

2,4-D at 32 oz acid per 100 gal water. 

Class 3 More Susceptible to Mixtures of 2,4-D and 2,4,5-T than to 

2,4-D alone. Apply 32 to 48 oz acid per 
100 gal of water. 

Class 4 Resistant: Control not practical with above chemicals. 



Class 



Class 



1 


Alder 


2 


Elm 


3 


Ash 


2-3 


Hawthorn 


2 


Aspen Poplar 


'W 


Hardhack (Spirea) 


2 


Balsam Poplar 


f 


Hickory 


3 


Barberry, Common 


1 


Honeysuckly 


3 


Basswood 


1 


Hornbeam 


3 


Beech 


^ 


Lilac 


1- 


Birch 


I 


Maple 


S 


Blackberry 


3 


Oak 


1 


Blueberry 


2-3 


Poison Ivy 


3 


Buckthorn , Common 


1 


Raspberry, Wild 


1 


Cherry, Wild 


3 


Rose 


4 


Conifers, Cedar, Pine, Spruce 1 


Sumach 


3 


Currants 


1 


Virginia Creeper 


3 


Dogwood 


1 


Wild Grape 


I 


Elderberry 


1 


Willows 



SELECTING HERBICIDES AND TECHNIQUES FOR BRUSH 

Because of the wide range of herbicide formulations available in 
liquid and dry form the operator should be able to select a program 
that will provide the desired results on all the species present. 



STEM FOLIAGE TREATMENT 

This is a spray applied, between the time of full leaf 
development and the first frost in the fall, to the stems and 
foliage of the brush in such a manner that both are wet to runoff. 



It is applied as a high-volume spray averaging around 100 gal of sol- 
ution per acre. Growth over 6 or 7 feet, except willow-type brush, 
should be cut and the regrowth sprayed when it is about three feet 
tall. Spraying the regrowth will take less material, make it easier 
to get good coverage, lessen drift problems and leave a better ap- 
pearance. Formulations of 2,4-D and 2,4,5-T in water are generally 
recommended. However, when evergreens are present, other chemicals 
must be used, either alone or in mixtures. 

BASAL-BARK TREATMENT 

Basal-bark treatment is another method of control of brush 
or small trees with a trunk diameter of less than six inches. A 
brush-kill combination of 2 , 4-D/2 ,4 ,5-T or 2,4,5-T is applied in 
oil to wet the lower trunk and exposed roots thoroughly. Complete 
wetting of the centre stems of clumping bushes is necessary for a 
kill. This type of control can be applied any time of year on most 
species. Brush species on the noxious weed list, such as barberry 
and buckthorn, are among the hardest to kill and should receive 
detailed attention, 

STUMP TREATMENT 

This is a spray applied to the freshly-cut stump to 
prevent regrowth. A strong solution of 2 , 4-D/2 ,4,5-T in fuel oil, 
Ammate or Sodium Chlorate may be used. The cut surface is sprayed 
to runoff with enough material to wet the stump thoroughly to ground 
level and to soak any exposed roots. 

DRY TREATMENT 

Several brush-killing chemicals are now on the market 
for dry application in granular or pellet form. These materials 
may be applied biradcast or used for individual treatment. These 
materials are easy to transport or to carry and can be applied by 
hand. They are excellent for spot treatments. 
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SOIL STERILANTS 

The use of soil sterilants around guide rails, sign posts, 
storage yards, paved medians, bridges and buildings, greatly reduces 
the amount of labor necessary to keej^ these areas free of vegetative 
growth. Soil sterilants are chemical materials which, when applied 
to the soil surface, kill existing growth and also prevent new 
growth for periods of one to three years. Soil sterilants act 
principally through the roots of the plant. The length of time they 
remain effective in the soil will depend on the chemical, the rate, 
application, the species and soil conditions. 

Applications on the soil surface require moisture, generally 
in the form of rain, to be carried down into and distributed through 
the root zone. The amount of rainfall has a marked influence on 
the length of time soil sterilants remain active in the soil, and 
determines the time when applications should be made for best results. 
Sterilants can leach from the treated area under certain conditions 
causing damage to the adjacent grassed areas. This leaching has been 
most apparent on recently completed construction where the turf has 
not had time to become established or where a heavy rainfall occurred 
within a few days after application of the herbicide. 

The spray should be applied as uniformly as possible at a 
low spraying pressure. If granulars or dry powder are used they must 
be applied uniformly and at the recommended rate. The sterilant, when 
applied to guide rails, should be applied as close to the back of the 
post as possible in order to keep the leaching to a minimum. Under no 
circumstances should the solution be spilled or sprayed on any paved 
areas. 

When spraying sterilants, the following precautions should 
be observed: 

il), Take every precaution to confine the spray pattern to the 

area to be treated. 
CH Use as low a pressure and as large a tip or nozzle as 

possible to reduce the possibility of drift damage. 
p3 Stop all spraying when the wind is strong enough to carry the 

spray particles in droplet form (drift) away from the area 

being treated. 
hi Do not use soil sterilants on recently completed construction 

projects where movement of the sterilants to untreated areas 

can be anticipated. 
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CHEMICAL WEED CONTROL IN NON-CROP AREAS 



TREATMENT WITH SOIL STERILANTS - Perennial weeds may be eradicated 
and the growth of annual weeds prevented by the use of chemicals 
which temporarily sterilize the soil. These soil sterilants may be 
applied at any time. Best results are obtained if application is 
followed by a period of rainfall. 

TREATMENT WITH TRANSLOCATED CHEMICALS - In eradicating perennial 
weeds, heavier dosages of 2 , 4-D and other translocated chemicals than 
would normally be used in cropland must be applied. Mixtures of 
2, 4-D with other chemicals may be used to keep areas free from 
vegetation, 

TREATMENT WITH CONTACT CHEMICALS - These chemicals are not selective 
but kill all foliage they contact. While this will kill annual weeds, 
regrowth usually develops from the roots or crowns of perennial plants. 



1* 

Once a person has identified the weed problem it becomes 
necessary to be knowledgeable of the herbicides which may help 
alleviate the problem. 

The grower should not rely on only one chemical or practice 
over a period of years. For example, 2,4-D controls most broad- 
leaf annual weeds but it does not kill grasses. When the broad- 
leaf weeds have been killed, the weeds not controlled can become 

a serious problem. 

The susceptibility of both crops and weeds to herbicides is 
related to the time of application. Therefore, it is important 
to use the chemical at a time when the crop is at its maximum 
resistance and the weeds are at their maximum susceptibility. 
This time will vary depending on the crop involved and the 
herbicide being used. Different terms of describing the times at 
which herbicides may be applied have come into general use. Unless 
specified differently, these times refer to the stage of develop- 
ment of the crop plants. 

COMMON HERBICIDES AND THEIR PROPERTIES 
AATREX (see Atrazine) 
AMIBEN (see Chloramben) 

AMITROLE, AMITROLE T 

Amitrole is available as a soluble powder and as a liquid, 
and is active against a wide range of plants. It is particularly 
useful for the control of quack grass, poison-ivy, milkweed, Canada 
thistle and cattails. The chemical is readily absorbed by both the 
roots and tops and its action is characterized by a chlorosis, or 
bleaching, of newly developing shoots. The chemical is also trans- 
located within the plant. Spray operations should emphasize a 
thorough wetting of actively growing vegetation. 

This non selective herbicide breaks down readily and if not 
taken up by the plant is effective only for a short period. Amitrole 
is readily soluble in water and may be mixed with other chemicals 
such as 2,4-D, monuron, simazine, and dalapon for use in mixed 
vegetation. The poison hazard during application is very slight, 
amitrole is noncorrosive and can be readily washed out of equipment 
with soap and water,, 
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A mixture of amitrole with ammonium thiocyanate is marketed 
as a liquid called Amitrole T. Some reports indicate that control 
of quack grass is better than with amitrole. 

Heavier doses of amitrole T will leave the soil barren for a 
period of time. A few crops, %mi^-^mmmfih^^^mam , have a degree of 
tolerance. However, if the area is to be sown, follow manufactur- 
er's directions closely, 

AMIZINE 

This product is effective as a general weed killer for use on 
non-cropped land. Amizine is a combination of two chemicals - 
amitrole and simazine. This combination product can be used effect- 
ively for soil sterilization. The herbicidal activity of amitrole 
destroys the existing vegetation and simazine provides long-term 
maintenance of the weed-free areas produced. Uniform coverage is 
important and touch-up operations may be necessary. 

AMMATE X (AMMONIUM SUFFAMATE) 

A granular or crystalline material that is used for the 
eradication of vegetation. It may be applied as a soil sterilant 
either in solution or in dry form. 

This chemical may be used as an overall spray for weeds and 
small brush, as a stump treatment to prevent resprouting, and for the 
eradication of poison-ivy and creeping-rooted perennial weeds by 
preventing all plant growth on the treated area. It acts by contact 
and translocation and is a good contact killer of many herbaceous 
perennials. It also kills most seedling weeds, 

Ammate is not a fire hazard and is not poisonous to livestock. 
Spray equipment should be washed thoroughly after use as this chemical 
is corrosive to metals, especially brass and copper. 

Amizine leaches quickly from soil and is rapidly broken down 
by soil micro-organisms . 

ATLACIDE (SEE SODIUM CHLORATE) 

ATRAZINE (AATREX) 

Atrazine is actively absorbed both through the root system 
and foliage 
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Atrazine can persist in the soil for varying lengths of time, 
depending on the weather and soil conditions (longer under dry, 
cool weather and sandy soils) . Granular formulations give longer 
soil residues than liquid or wettable powder formulations. Thorough 
agitation is required in the spray tank to keep atrazine suspended. 

It is non corrosive and non flowable but the wettable powder 
formulation is somewhat harsh on spray pumps and nozzles. 

BANVEL LIQUID HERBICIDE {see DICAMBA) 
BASFAPON (see DALAPON) 

BENSULIDE (BETASAN) 

For preemergence control of annual grasses in established 
lawns. Available as an emulsifiable concentrate, a granular, and 
in fertilizer mixtures. It will remain active in the soil over 
winter, so may be applied in the fall for crabgrass or annual blue- 
grass control the following summer. 

This material is non-corrosive. Fish and other aquatic life 
can be injured. 

BORON COMPOUNDS (BORAX) 

Boron compounds are relatively persistent in the soil and are 
used as soil sterilants. They are particularly effective against 
leafy spurge. The action of these chemicals is largely through 
the roots. Certain species of grasses are somewhat tolerant to 
boron compounds and often are the first plants to revegetate treated 
areas. These herbicides are nontoxic and noncorrosive. They may 
be applied directly or in mixtures with 2,4-D, sodium chlorate, or 
substituted urea. When mixed with sodium chlorate, the boron acts 
to reduce the fire hazard associated with the chlorate. 

Boron compounds are slightly corrosive and are quite stable. 
Persistence is usually one year or more, but they leach quite 
rapidly in high rainfall areas. 
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BROMACIL - HYVAR X 

Bromacil is a siibstituted uracil available as a wettable powder 
or a soluble powder. In the soluble form it dissolves with stirring 
and remains in solution. Weed destruction is rapid with a minimum 
of rainfall at recommended rates. Persistence in the soil is equal 
to diuron. It is particularly effective when used at 1 to 3 lb 
active for annual control of all growth in combination with paraquat, 
sodium chlorate, or oils, Bromacil should NOT be used where it is 
likely to leach, wash, or move with eroded soil into contact with 
the roots of desirable trees and shrubs. 

It is a very effective broad spectrum sterilant and provides 
good control of many species. The chemical works primarily through 
the roots and hence must be activated by moisture. Noncorrosive 
and stable it is of low toxicity but may cause skin irritation. 
Bromacil is used on non-crop land like railways and rights of way, 

BROMOXYNIL - BROMINAL 

Bromoxynil ester is formulated as an emulsifiable concentrate 
which is absorbed by plant foliage and moves very little within the 
plant. Wild buckwheat, smartweed, lamb ' s-quarters , and wild mustard 
are killed by 6 oz per acre if the chemical thoroughly contacts 
these plants before they have more than 4 true leaves. Most estab- 
lished perennial broad-leaf weeds, chickweed, and grasses tolerate 
applications of this herbicide. The formulation includes a wetting 
agent to improve the spread of droplets on the leaf but 15 to 20 gal 
of spray solution per acre should be used to ensure good coverage 
of the weeds. Commercial formulations of bromoxynil and MCPA ester 
(1:1 ratio) are also available. These formulations give better control 
of mustards than bromoxynil alone. Bromoxynil has been detected 
in plants 6 weeks after application, but it has a low order of 
mammalian toxicity. Although bromoxynil is not an effective soil- 
applied herbicide, broadleaf crops such as turnips, peas, and beans 
should not be seeded for a week after spray application. 
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BUTYRICS - 2,4-DB, MCPB 

These chemicals are 2,4-D like in nature, but differ from this 
chemical in their activity towards certain plant species. Thus clovers, 
peas and flax will tolerate dosages of these chemicls that will 
control weeds such as Canada thistle. The formulations of butyrics 
and their application follow the pattern described under 2,4-D, 
except the butyrics should be applied in at least 15 gal of water per 
acre. 

The addition of small quantities of MCPA or 2,4-D to the 
butyrics increases their effectiveness on mustards and a number of 
other annual weeds,. 

CASORON (see DICHLOBENIL) 

CHLORAMBEN {AMIBEN ) 

One of the group of herbicides known as "benzoic acids", 
chloramben is useful as a preemergence herbicide to control annual 
grasses and broadleaf weeds, jnwoody ornamentals and a number of 
other ornamentals. It is available in both liquid and granular 
formulations. Satisfactory soil moisture after application is 
important for its activity. Cocklebur and mustards escape its control, 
Chloramben has a short residual providing 6 to 8 weeks control after 
application. Do not apply when crop foliage is wet. This product 
leaches in heavy rains. 

CHLORATE \*JEED KILLERS {see SOLIUM CHLORATE) 
CHLORFLUORENOL {see MAINTAIN) 

CHLORPROPHAM (CIPC) 

Can be applied to nursery stock. It can also be used as a 
preemergence spray to control weeds in gladioli , It is available 
in both emulsifiable concentrate and granular formulations. 

Thegranular formulations of chlorpropham can be applied to 
the soil surface as a dry application in emerged, established woody 
nursery stock, and in emerged gladioli. This chemical controls 
seedling annual weeds and germinating seeds. It is very effective 
in the control of purslane. It is very effective on seedling 
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grasses and chickweed but requires good soil moisture, otherwise 
it is rapidly lost from the soil surface. It is most effective 
when applied preemergence or early postemergence to weeds. 

CHLORTHAL DIMETHYL (DACTHAL) 

For control of crabgrass and other annual grasses and some 
broadleaf weeds in lawns, some flowers and ornamentals. It is 
important that it be applied before the weed grass seeds germinate 
in the spring and therefore, application prior to May 15 on lawns 
is usually necessary. Fall application is also satisfactory. 
Control of these grasses may be expected for the remainder of the 
season. Most turf grasses (with the possible exception of the 
bents) have good tolerance. Irrigation may be important to ensure 
activity. Chlorthal dimethyl is available as a wettable powder 
or in granular formulations. A stable compound, it requires 
warmth and good soil moisture. It is not effective on rich 
organic or muck soils. 

COMPETOX (see propionics) 

CYTROL (see Amino triazole) 

DACTHAL (see CHLORTHAL DIMETHYL) 

DALAPON (Basfapon) 

A soluble powder used for control of quack grass, other 
grasses, and cattails. This chemical is absorbed through the foliage 
and roots and is carried throughout the plant. Applications on 
quack grass in spring or fall are followed by plowing or other 
cultivation after three days. Heavy treatments of dalapon, as 
required for quack grass control, may render the soil toxic to a 
number of crops for about 5 weeks or longer if the soil is cold or 
dry. If the area is to be sown after treatment, follow manufactur- 
er's directions closely. At high rates dalapon is non-selective; 
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but at low rates it controls grasses only. Conditions such as 
drought and cold that slows growth decreases its effectiveness. 
Dalapon upsets the enzyme balance of plants and affects protein 
movement. Since it corrodes iron, aluminum and brass, it should 
be thoroughly rinsed from equipment after use. It is nonvolatile 
and non-flammable . 

DICAMBA {BANVEL LIQUID HERBIDIDE, DYCLEER) 

A member of the group of herbicides known as the benzoic 
acids. It is particularly useful for the control of field bind- 
weed, smartweed, wild buckwheat and Canada thistle. In mixtures 
with 2,4-D or 2,4-D + Dichlorprop, it is effective for brush control, 
especially conifers. Mixtures of 2,4-D with low concentrations of 
dicamba are useful for the control of many broadleaf weeds in lawns. 
Spray drift is toxic to sensitive plants in the same manner as 2,4-D 
and similar precautions should be followed. (It translocates in the 
plant in a manner similar to 2,4-D. Root absorption occurs, but primary 
action is through the leaves.) At normal rates it breaks down rapidly 
in soil. At higher rates it can also be toxic to trees and shrubs 
with roots feeding below the treated area. 

DICHLOBENIL (CASORON) 

A granular herbicide used to control germinating annual weeds 
(and many perennial weeds such as thistle) and quack grass in 
woody, ornamental plantings. It should be applied preferably in the 
late fall or in early spring to reduce volatility losses encountered 
under high temperature and dry soil conditions. Split applications 
made in the fall and spring have been effective in control of quack 
grass. It is used before weed seedlings emerge or before growth 
of perennial weeds. Moisture is required to move the chemical 
into the soil surface. This material should not be applied when 
temperatures are above 65*-*F. 



2,4-D - Effectiveness, ease of application, low cost, and safety to 
the operator make 2,4-D the most widely used herbicide in Canada 
today. With proper application, a wide range of annual, biennial, 
and perennial weeds may be selectively controlled. It is also 
effective against many woody plants. 
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Unfortunately, some crop and garden plants are as susceptible 
to 2,4-D as many weeds. Thus, only a trace of this herbicide, 
either in a spray, dust, or vapor, on a crop like tomatoes or 
tobacco, may do serious damage. 

Even crops that can be sprayed safely may be damaged at 
certain stages of growth, or by overdoses. Recommendations should 
be carefully followed. 

FORMULATIONS, Ester, low-volatile ester, and amine formulations, 
are commonly found on the market. The ESTERS are the most active 
forms of 2,4-D and are usually used at lower rates than other types. 
They are also more effective against hard-to-kill weeds and brush. 
As esters of 2,4-D are soluble only in oil, commercial formulations 
include chemicals which permit the emulsif ication of the oil 
carrier in water. They are also the most volatile, hence the most 
dangerous near susceptible crops. LOW-VOLATILE ESTER formulations 
reduce the hazard of volatility associated with the regular esters. 
The AMINES, at recommended rates, are as effective against many 
weeds and are safer to use on many crops , Amines dissolve readily 
in water. 

VOLATILITY. Since damage to nearby plants may arise from 
vapors from areas treated with the ester formulations, ONLY THE 
AMINES SHOULD BE USED ON LAWNS, AROUND GARDENS, OR IN SUSCEPTIBLE 
CROP AREAS. 

ACID EQUIVALENT. Recommendations are on the basis of ounces 
(weight) of 2,4-D acid equivalent. Commercial products differ in 
their content of acid equivalent and this must be considered in 
determining the amount of product to use. 

Annual weeds are controlled more readily with 2,4-D when they 
are in the seedling stage. Perennials are more susceptible when 
there is abundant foliage, or at the early flowering stage. All 
weeds are more easily killed when growing rapidly in moist soil. 

When diluted for use 2,4-D is non-hazardous to man and animals, 
non-corrosive, and not a fire hazard. Properly applied, it is a 
safe and efficient herbicide. At recommended dosages, 2,4-D does 
not remain longer than a few weeks in warm, moist soil. 



/9 



i>9 



2,4-D CAN DAMAGE CROPS 



Consider any area near a susceptible crop or any area close 
to a high value-per-acre crop (resistant or not) as a 
HIGH-RISK LOCATION. 

Reduce the danger from spray drift by using high volumes at 
low pressures, and spraying only when a light breeze will carry 
the drift away from susceptible crops. Under windy conditions 
the operator has no control of the herbicide, and crops at a 
considerable distance may be damaged. 

Never use equipment that has previously applied 2,4-D like 
chemicals for pest control in susceptible crops. It is nearly 
impossible to remove the last traces of these chemicals from 
such equipment . 

Never store, handle ^ or use 2,4-D-like chemicals, or equipment 
that has applied these chemicals, in a greenhouse, frame, head- 
house, or potting shed. Vapors from leaky cans, spilt materials, 
equipment, or sprayed areas will readily enter greenhouse vents 
and cause damage . 

Remove your "2,4-D clothes" before entering the house (green- 
house, hotel, etc). The vapors may injure house plants. Your 
wife will not be pleased! 
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In High-Risk Locations— use other methods of weed control. 

High-risk locations are fields, roadsides, or rights-of-was", etc.. 
adjacent to susceptible crops*, gardens, or trees that may be 
readily damaged by 2,4-D vapor or by spray drift from an\ 
herbicide, e.g., tobacco beside a road. If chemicals arc used, 
avoid "over-all" applications. Do not use any form of 2,4-D 
MCP, "butyrics", or 2,4,.5-T. 






In Medium-Risk Locations— If herbicides are employed, use amine or low- 
volatile ester forms of 2,4-D and of 2, 4, 5-T, or use another chemical. 

Medium-risk locations are those where susceptible crops* are 
some distance upwind from the area to be sprayed and out of 
range of normal spray drift, or where the operator has com- 
plete control of the spray as with hand equipment in spraying 
lawns and gardens. 
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Direction of Nghf breeze 



In Low-Risk Locations— use standard chemical weed control practices. 

Low-risk areas are those where susceptible crops* lie at least 
Vi mile upwind from the treated area. 



Direction of light breeze 



* Grapes, tomatoes, tobacco, sugar beets, beans, turnips, cauli- 
flower, cabbage are e.xampies of crops that are very sensitive 
to 2,4-D and similar compounds. Moreover, ir.iDy other crops 
-i.'^t.* rjit ^^e'-'b ~av be ;'.:roeoti^V- ro these chemicals :it 
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certain stages of de\'elopment— particularly during bud diffei 
entiation and flowering. 

iVepared by L. H. Kelly 3rtd ftr-er^ibbey. 
Dep9rt-*ucxU-«(-Botan>'70riTano~AgriciiIturaT Cone<;"erG'JcIph 
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2,4-D/CHLORATE MIXTURES 

Mixtures of 2 , 4-D amine and chlorates, prepared as recommended, 
give excellent control of roadside weeds and brush at reasonable 
cost. Such nixtures are low volatile and are, therefore, somewhat 
safer to use in areas where crops susceptible to 2,4-D are grown^ 
Either sodium chlorate or the chlorate mixtures may be used. 



CAUTION 


When mixin 


g 2, 


4-D with 


other 






chemicals , bring 


one of 


the 


chemicals to 


fie 


Id 


dilution 


before adding 


the 


other 









DICHLORPROP 

Dichlorprop is the common name for 2 , 4-D propionic acid. 
It is more effective in the control of certain weeds such as 
chJckweed, wild buckwheat and smartweed than regular 2,4-D acetic 
acid, Dichlorprop-2 , 4-D mixture is available as a low-volatile 
ester. It is labeled for use on wheat and barley but should not 
be used for oats. Dichlorprop-2, 4-D mixtures are also useful for 
deciduous brush control and can be combined with either paraquat or 
dicamba for the control of conifers . 

2,4.^-T - The chemical 2,4,5-T is more effective than 2,4-D 
for the basal-bark treatment of most woody species, for the overall 
spray of brambles and a number of trees and, in combination with 
2,4-D, for the control of certain weeds. Crops such as raspberries 
and strawberries, that are members of the rose family, are very 
susceptible to this chemical. 

The nature and application of 2,4,5-T are similar to those of 
2,4-D, described above. 

2,4-D/2,4,5-T MIXTURES - Usually marketed as a 1:1 ratio of 2,4-D 
to ?,4,5-T, this mixture combines the effectiveness of the two 
chemicals and kills a greater variety of weeds and brush than either 
chemical alone. Recommendations are on the basis of the acid 
equivalent of the combined chemicals. 

2,4-DB (see BUTYRICS) 
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DIQUAT (REGLONE) 

A liquid herbicide that is absorbed through leaves of plants 
and gives a rapid kill of the leaves contacted but is quickly in- 
activated by absorption onto soil particles. It is useful for the 
rapid removal of foliage to establish a bare soil area. Diquat 
must be used with clean (non-turbid) water as the soil particles in 
muddy water drastically reduce the ef fectivensss of the material. 
It is translocated in plants to some extent but it's action is too 
rapid to allow much translocation in perennials. 

DIURON (KARMEX) 

Diuron is a substituted urea sold as a wettable powder. At 
higher rates it is an effective soil sterilant with a good degree 
of persistence. 

This substituted urea is available as a wettable powder. When 
applied as a spray, continuous agitation is necessary. (See notes 
on agitation under "Equipment.") Duiron is not volatile, corrosive, 
nor is it a fire hazard. It is also low in toxicity to man and 
livestock. 

Diuron should NOT be used where it is likely to leach or 
wash into contact with the roots of desirable trees or shrubs. 
Diruon requires moisture to move the chemical into the roots. 
Dandelious are resistant. 

DOWPON (see DALAPON) 

DYCLEER (see Dicamba) 

EKKO (see Simazine) 

FENOPORP (SILVEX) 

Fenoprop is a 2,4-D-like chemical that is effective on clovers, 
black medick, chickweeds and a number of other lawn weeds, brush 
and poison-ivy. It has low mammalian toxicity and is non-corrosive 
to metals. 

GESAGARD (see PROMETRYNE) 
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GLYPHOSATE (ROUNDUP) 

A water-soluble herbicide controlling quack grass before 
planting turf grass. It can be used for controlling perennial weeds 
in industrial and non-crop areas including cattails in dry ditches. 
For site preparation before planting nursery stock, it should be 
applied when the weeds are actively growing and fully emerged. 
Treat bindweed when in full flower and milkweed at the bud stage. 
This herbicide is absorbed through the leaves and green stem tissues 
and translocated to underground roots or rhizomes of perennial 
weeds. There is no residual activity in the soil. Rain within 6 
hours of application may reduce its effectiveness. Tillage should 
be delayed for 5 days or more after application to allow sufficient 
movement of the chemical to the underground parts of the perennial 
weed. 

GRAMAXONE (see Paraquat) 

GRO - TARD (see Maleic hydrozide) 

HYVAR (see Bromacil) 

KARBUTYLATE (TANDEX ) 

A soil active substituted urea herbicide of low solubility* 
At proper rates, it controls all annual and perennial weeds except 
dandelion. Its long residual effect makes it suitable for general 
vegetation control or soil sterilization, however, it should not 
be used where it is likely to leach, wash, or move with eroded soil 
into contact with the roots of desirable trees and shrubs. 

KARMEX (see Diuron) 

KERB (see Pronamide) 

KILLEX 2,4-D and mecoprop and dicamba 

KIL - MOR 2,4-D, mecoprop & dicamba 
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KRENITE 



Krenite effectively controls a number of woody species 
including oaks, ash, hickory, maple and alder. Cedar and white spruce 
are quite tolerant. Pine can be effectively controlled in spring 
if a surfactant is added. Thorough coverage is essential. Woody 
plants treated with Krenite die very slowly. The stems may not 
yet be completely killed 2 years after treatment. 

- ChorFlurenol 

Maintain CF 125 is a growth regulator recommended for reducing 
grass growth in areas where regular mowing and trimming are 
difficult - near fences, rough areas of golf courses, rights-of-way 
and steep banks. Some common weeds (dandelions) are also controlled. 
This material also retards growth of a number of herbaceous and 
woody species. The product is non-corrosive and stable. It pen- 
etrates foliage and translocates rapidly. 

KROVAR (see bromacil and diuron) 

MALEIC HYDRAZIDE (MH) 

Acts by reducing or inhibiting shoot growth. It controls the 
growth of grass around sidewalks and curbs. It is also used to 
control the growth of grass and reduce the number of mowings on 
roadsides, parks and industrial areas, etc. It is generally non- 
corrosive, relatively non-toxic to annuals and leaves little soil 
residue. 

MCPB (see BUTYRICS) 

MCPP (see PROPIONICS) 

MECOPROP (see PROPIONICS) 

METAM-SODIUM (VAPAM) 

This chemical is a liquid that is applied as a preplanting 
soil drench or by soil injection to seedbeds, etc., for the control 
of annual and perennial weeds, certain plant diseases, nematodes, 
and insects. While the chemical acts by vaporizing in the soil, no 
gas-proof cover is required unless the soil is very porous. A 
sprinkler application of water should be used to provide a surface 



.../15 



]>15. 

"water seal". Planting may take place 12 to 16 days after the 
treatment. Do not use in greenhouses or other confined spaces. 
The chemical is poisonous and irritating to eyes, nose, throat 
and skin. Since this chemical requires moderate soil temperature 
and proper moisture conditions, read the directions carefully 
before use. 

MONURON (see DIURON) 

NALCO-TROL/LO-DRIFT 

A polyvinyl polymer which when added to water sprays, reduces 
spray drift by increasing the droplet size and by reducing the 
numbers of fine spray droplets. 

lSlORBAK-60 

A water-swellable plastic polymer which is used to particulate 
herbicide spray solutions and reduce spray drift. 

OILS - NONSELECTIVE 

Nonselective petroleum oils alone or in combination with 
pentachlorophenol, or dinitros, as contact herbicides kill leaves, 
etc., on which they are sprayed. 

PARAQUAT (GRAMOXONE) 

A water-soluble herbicide which is absorbed rapidly through 
the leaves. It is particularly recommended for chemical mowing on 
drainage ditch banks, on garden paths, and around the base of 
trees. The chemical is translocated to some extent within both 
grass and broadleaf weeds but is quickly inactivated by absorption 
onto soil particles. Plants must be well covered with the spray 
for a good "burn off". Paraquat works best under conditions of low 
light intensity and high humidity. For best results apply on a 
dull day or in the evening. This chemical may be fatal if swallowed. 
Prevent skin or eye contact by wearing rubber gloves and eye goggles 
or eye shield when handling. It may be combined with other chemicals 
for residual control. Paraquat is somewhat more corrosive than 
diquat especially at high concentrations and equipment should be 
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thoroughly cleaned after use. Avoid any intake by mouth or 
breathing of fine mists of the spray solution. The chemical has 
no known antidote. The lung is the primary organ affected. 

PARAQUAT-DIQUAT MIXTURE (WEEDRITE , WEEDBAN) 

A commercial formulation sold for homeowner use as a "chemical 
mower" to control weeds on driveways, pathways, and other non- 
cultivated areas. It is applied in water with a watering can, dribble 
bar, or low pressure sprayer to wet the leaves of both grass and 
broadleaf weeds. 

Avoid contact with leaves and green bark of desirable 
shrubs and other garden plants. For best results apply on a dull 
day, or in the evening, as it is more effective under conditions 
of low light intensity and high humidity. 

PARAQUAT/DIRUON (TOTA-COL) 

A commercial mixture prepared as a liquid suspension for use 
on non-crop land. Better results are obtained if applications are 

made on a dull or cloudy day or in the evening. This mixture 

provides residual control of seedling weeds . 

PARAQUAT/S IMAZ INE (TERRAKLENE ) 

A comrtercial mixture prepared as a liquid suspension for use 
under woody ornamentals. Better results follow its use on a dull 
or cloudy day or in the evening. This mixture is designed to give 
rapid kill of emerged weeds through contact action and residual 
control of germinating weeds, 

PICLORAM (TORDON) 

A herbicide that has been shown to be highly active for the 
control of certain species of woody plants and broadleaf weeds. 
It may persist in the soil for a number of years and has killed or 
caused considerable damage to nearby plants. Therefore, it must 
NOT be applied on land used, or that may be used, for the production 
of agricultural crops. Also, it must NOT be applied over or near 
areas where roots of desirable trees or other plants may extend 
into the soil, or where the chemical may be washed or otherwise 
moved into contact with the roots. 
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There are two liquid and two dry formulations available- The 
liquid formulations are known as Tordon 22K and Tordon 101 Mixture 
with 2,4-D and the dry formulations are Tordon lOK Pellets and 
Tordon Beads. 

These materials should only be used at the rates and under the 
conditions specified, and following the precautions listed by the 
manufacturer on the label. Because of the high activity of this 
herbicide and the probability of damage if used incorrectly, a 
permit for its use is required from the Ontario Ministry of the 
Environment. No recommendation is made for its use by the general 
public. 

It is effective on hard to eradicate woody species such as 
conifers, vine maple and perennial weeds such as field bindweed 
and Canada thistle. Grasses are quite tolerant. Picloram is 
absorbed by foliage and roots and translocated. It will break 
down in clear water by sunshine and is degraded in warm moist soil 
having a good organic matter content. It is persistent in dry 
cold soils and in soils low in organic content. Some leaching 
may occur in sandy soils. It is non-corrosive and non-flammable-. 

PRINCEP (see SIMAZINE) 

PROMETONE 

A substituted triazine with relatively long persistence in the 
soil and little crop selectivity. It is used for vegetation control 
on non-crop land. Available as an emulsif iable concentrate , 
prometone can be absorbed by weeds through roots and foliage. For 
the best results application should be made early in the season 
before growth is well developed. Prometone is non-corrosive, 
non-flammable and low in mammalian toxicity. Prometone should not 
be used in situations where it could leach, wash or erode with 
treated soil into contact with desirable plants. 

PROMETRYNE (GESAGARD) 

A substituted triazine which can be absorbed by weeds through 
the root system and through foliage. It can be applied preemergence 
or on weeds up to 2 to 3 inches high. Adequate moisture is required 
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for satisfactory weed kill after preemergence application. 
Prometryne is available as a wettable powder and should be thor- 
oughly agitated to keep it in suspension in the spray tank. It 
is low in mammalian toxicity and is non-corrosive. Persistence in 
the soil is much less than that of atrazine or simazine, usually 
remaining one to three months. It is non-flammable. 

PRONAMIDE (KERB) 

A wettable powder which may be used to control quack grass, 
blue-grass, orchard grass, and other perennial grasses. Common 
chickweed is also controlled but it will not control dandelions, 
thistle, bindweed and most deep-rooted perennial weeds. Kerb 
should be applied in September or October with best results when 
soil temperatures are low and sufficient time is allowed before 
ground freeze for penetration into the soil. The herbicide is 
absorbed through the roots, and it is therefore most effectively 
applied when the soil moisture supply is high, and rain or an over- 
head sprinkler irrigation follows application. Wait 9 months before 
planting other crops in Kerb-treated soil. 



PROPIONICS (Mecoprop - Fenoprop - Silvex) 

These are a series of chemicals similar to the 2,4-D and MCP 
"acetic" acids. Thus we have 2,4,5-T propionic acid (fenoprop) and 
MCP propionic acid (mecoprop) on the market. The formulations, such 
as salts and esters, and the uses of these chemicals, are similar 
to those described earlier under 2,4-D. 

The propionics are particularly effective against chickweeds, 
clovers, and a number of other lawn weeds. Mixtures of propionics 
with 2,4-D allow the ready control of most of the weeds found in 
lawns . 

Fenoprop may be used where 2,4,5-T is less effective, e, g., 
on poison oak and other weedy species or in clover in turf. Mecoprop 
is used on turf for clover and for many persistent weeds. It appears 
to be safer on bent grass than 2,4-D provided cold weather and 
drought periods are avoided. 
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ROUNDUP (see GLYPHOSATE) 

S IDURON ( TUPERSAN ) 

A selective preemergence crabgrass herbicide for use on 
established turf, with the exception of Washington Bent. It is 
available as a wettable powder and in mixtures with fertilizers. 
It has shown promise for use on new grass plantings also, as it 
apparently is not toxic to most species of turf grasses. It does 
not control broadleaf weeds, annual blue grass or clover. 

SILVEX {see PROPIONICS) 

SIMAZINE (see PRINCEP, SIMAPRIM) 

Simazine can be used for weed control in woody nursery stock, 

and in noncrop areas. It is relatively insoluble in water and 

persists for long periods in the soil. Extreme caution is needed 

if simazine is used in a rotation where susceptible crops may be 

grown one year after application. It is not foliar absorbed but 

works through root absorption. It will not leach readily and 

breaks down slowly in soil . 

SLO-GRO (see MALEIC HYDRAZIDE) 

SODIUM CHLORATE (ATLACIDE) 

A nonselective herbicide. At low rates it acts as a chemical 
mower to burn off all foliage, but grasses will regrow in a few weeks. 
At higher rates, the soil will be sterile for one or more years. 
The use areas are locations where dead vegetation and soil sterility 
do not cause problems, or locations where these results are acceptable 
or desirable. 

Sodium chlorate is very corrosive to metals . Little harm is 
done to wire fences, but it is wise to direct the spray away from 
ornamental fences. All equipment should be thoroughly washed after 
use. 



The use of solium chlorate may constitute a 
serious fire hazard, as well as a potential 
source of livestock poisoning. The chemical 
may be applied safely, however, if used with 
care and with strict adherence to the pre- 
cautions outlined below. 
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POISONOUS PROPERTIES Chlorate weed killers are poisonous to live- 
stock when taken in relatively large amounts. Do not use as a soil 
sterilant in pastures where livestock are likely to have access to 
the treated areas within three months. Keep animals well supplied 
with salt* 

FIRE HAZARD Sodium chlorate, and particularly mixtures 

of sodium chlorate with organic matter, constitute a serious fire 
hazard when dry, 

(1) Use mixtures of sodium chlorate and chemicals with fire- 
retardant properties. 

(2) Never open containers of sodium chlorate in a building. 

(3) Never allow clothing moistened with chlorate to dry on the 
body. The slightest friction may cause a serious blaze. Wear 
rubber boots and wash both boots and clothing after using. 

(4) Treated areas are highly inflammable. Avoid driving equipment 
or walking through such areas after a rain. 

(5) Mix sodium chlorate with other chemicals only in water. 

(6) When working with sodium chlorate herbicides do not smoke 
until away from treated area and your clothes have been 
changed. 

(7) Store sodium chlorate in a shed away from other buildings, 

SODIUM TCA (see TCA) 
SPIKE (see TEBUTHIURON) 
TANDEX (see KARBUTYLATE) 

TEA 

Trichlorobenzoic acid is a nonselective liquid herbicide for the 
control of certain deep rooted perennials such as leafy spurge, 
field bindweed, Canada thistle and evergreens. It is absorbed 
through both foliage and roots. Residue in the soil may injure soy or 
white beans for several years. Grasses will be first to recover. 
Spray drift and possible vapors may injure 2,4-D susceptible crops 
nearby. Check label carefully before using on cropland. 
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TCA (SODIUM TCAl 

Effective for the control of evergreen brush in non-cropped 
areas and can be mixed with 2 ,4-D/2 ,4 , 5-T for combined control of 
deciduous bruBh. The chemical may irritate the skin and eyes and 
will cause burns on prolonged contact. Like dalapon it is a grass 
killer absorbed by leaves and roots. At high rates TCA appears to 
inhibit germination. TCA disappears from soil in about three months 
under warm, moist conditions and leaches readily. It may last 
longer in soils with high organic matter or under cool, dry conditions 
It is somewhat corrosive and equipment should be cleaned after use. 

TEBUTHIURON (SPIKE) 

A nonselective soil active, substituted urea herbicide* 
When applied at rates of 5 and 10 lb/acre, effective total vegetation 
control can be achieved for 2 or 3 years, respectively. Some weeds 
such as horsetail may not be controlled by the lower rate. Since 
Spike is nonselective, it should not be applied to soil areas 
penetrated by roots of desirable plants, or to areas where the 
chemical could move by washing with heavy rains or eroded soil into 
contact with desirable plants. 

TERRAKLENE (see PARAQUAT/SIMAZINE) 

THIAZFLURON (ERBOTAN) 

A nonselective soil active, substituted urea herbicide. 
When applied at rates of 5 or 10 pounds per acre, effective total 
vegetation control can be achieved for one or two years respectively* 
Some weeds such as horsetail or field bindweed may require more than 
one treatment to get effective control. Since Erbotan is non- 
selective, it should not be applied to soil areas penetrated by 
roots of desirable plants or to areas where the chemical could move 
by washing with heavy rains or eroded soil into contact with 
desirable plants , 
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TORDON {see PICLORAM) 
TOTA-COL (see PARAQUAT/DIURON) 
TREFLAN (see TRIFLURALIN) 
2,4,5-TP (see SILVEX) 

TRIFLURALIN (TREFLAN) 

Available as an emulsif iable concentrate and in granular 
formulations. It is used as a preplant incorporated treatment 
on ornamentals. Trifluralin is most effective on annual grasses,, 
but will control most of the common annual broadleaf weeds except 
ragweed, mustards, black nightshade, and velvetleaf. 

Trifluralin is slightly volatile, it gradually degraded in 
sunlight, and for maximum herbicidal action it should be incorporated 
into the soil immediately after spraying. The incorporation 
implement should be operating at a depth of 3 to 4 inches and used 
so that it breaks up large clods and mixes the soil thoroughly and 
uniformly. It has low solubility and has a soil persistence of 
12 months in dry land. It is of low toxicity but fish may be 
affected* 

TUPERSAN (see SIDURON) 

VAPAM (see METAM-SOLIUM) 

VORLEX 

A soil fumigant used for sterilization of plant propagation 
beds, nursery soils, turf areas, and as a preplant greenhouse.: 
The liquid is injected into the prepared soil with special ap- 
plicators and the soil is sealed immediately by rolling or packing. 
A number of soil-borne diseases, nematodes, weed seeds, and some 
insect pests can be controlled, 

Vorlex is a mixture of methylisothiocyanate , dichloro- 
propene, and related chlorinated hydrocarbons. 

Its ef fectivensss is reduced in heavy clay, but it works well 
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in light mineral soils. For weed control it is injected 4 to 5 
inches into the soil and the soil is then firmly packed or floated. 
It is most active in warm, moist soils and is effective against the 
seeds of many broadleafed and grassy species. It is corrosive at 
room temperature especially to aluminum-alloy containers , and 
equipment should be flushed after use. It is moderately toxic 
but causes considerable irritation to eyes, nose, throat and skin. 
Therefore , avoid vapours . 



The Ontario Ministry of Agriculture and Food 
annually produces an informative booklet entitled 
"Guide to Chemical Weed Control". This publication 
contains the latest recommendations with regard to 
herbicide usage in Ontario. While the entire publication 
contains some useful information, some sections are of 
particular importance to persons applying herbicides to 
non-agricultural land. These sections are quoted 
directly in the following section. 



PASTURES (Mostly Grasses) 



WccJ ciiiilM)! ill t;i;i'.s p.iNliiics rt'i|iiin:s llii: iiiitiiifciKinuc 
nt .1 vif;uioiis. tlciiM' ^;l;lss sMihl liy ilu- iiso tit nijiiy ^oo\\ 
iii.m.iUL-iiK'Ml piiKii^o MiLlmliiij; citiiiiul ot k'llilily ;mu1 
pi.i/iiij;, I lie .i|)iilK-.iluin 111 rcilili/cis will siiiiiiil.iic llic 
pAss .nut liL'l|i fonliul wihhIs mkIi ;is li.iwkwocils ;iiut it\-i:yc 
J.ii^\ ()\iMni.i/iiig it:iuls In lliiii llu' ^\.\ss sUiiiil .iml ;illows 
iIk- csi.ililisliiucnt ut wccils Uii.li:r-^;i.i/inn iillnws wccils like 
\Mk! o.irmi In totiii .mil spic.iil scod. Tinicly mowing c:in 
picvoni ihc iipciiiiiy of weed seeds Jiid lediiee tlic distance 
ilico seeds sprcjd with llie wind. 

C licmiL-.iK ;irc uv.nluhle \o tuntroi most nl tlic imiiblc- 
soiiK- wecdi in gi;iss p.isHiies .ind these c;in give fiislcr kill of 
esiahlislicd weeds tlun any other nunagemciil practice. A 
eliemical may have lo be applied more than once to kill 
Cilablishcd pcicnnial weeds and ilie new crop of weeds 
emerges ihioutili a Umi gia>s siand. A poor grass stand can 
bf Miiprovtd by using a combination ot cliemicals, fertility 
and giazitig management. 

Chemic.il weed control should extend into tenccrows 
and odiei aieas around ihe pasture to keep these areas from 
beeommg sources of weed seeds. 

Generally, clovcis aie seveiely damaged by chemical 
liejtmcnts, However, wild white clover and black mediek 
sluiw some resistance or rceslablisli (luickly. 

Keep livestock out of Ihe field for 5 days after spraying 
lo avoid chemical lesidiies in the animals and animal pro- 
ducts. 

Care should be taken to prevent grazing where poisonous 
pLiiii (waicr licnilock. cliokechei r\'. eic.) may be made 
more attiaciive to livestock alter the cliemical treatment. It 
is a good piaclice lo pievent grazing on the field for al least 
a week alter spraying lo reduce the chances of the livestock 
picking up harintul plants. 

The following list indicates chemical methods of control 
lor speciHed weeds. The chemical and method of applica- 
lit)n should be selected to control the most troublesome 
weed in the Held. Apply chemical tveatmcnts in at least 20 
gal of waiei per acre and increase this rate if it is necessary 
lo contact weeds through a thick vtiluinc of vegetation. 
ULUEWEEU Late spring or early fall application of 16o/ 

2.4-D acid as low-volatile ester per acre. 
BRUSH Sec pages 88 to 92. 

BUKDOCK - 2.4-D 16 oz as low-volatile ester per acre 
applied either in tall or spring. This lieaimeni is most 
effective on tUsi-year rosclles. 
BUTTtRCUP l(i o/. MCl'A acid as low-volalilc ester 

applied per acre in June and again early in September. 
CANADA THISTLE (I) DICAMBA (BANVIX) K oz acid 
pei acre. Apply in late spring. 

(2) MCPB and MCPA (151) mixluie 24 o/. acid as 
sodium salts applied in late spring. This treatment could 
he iiseil if some legumes aic present in the Held. 

{}) 2A-0 16 o/ lo 24 o/ acid as low-volalile ester per 
acie applied in laie spiing. More ihan one Irealment with 
these chemicals will be necessary foi eiadicalion. 
CHICORY 2,4-1) 12 oz acid per acre applied in late 

spring 
llANDtLIONS 2.4D 12 to Id o/ acid per acie applied in 
ciihet late spimgcu early fall. 



IHXi) HlNDVVFI-l) (I ) I)lCAMItA(MANVi:i.)So/ .leid 
pei acic. Apply m mid lum' when llowciing 

(2) 2.4-1) iH 2,4-l>H Id o/ acit! pfi acie apphctl m 
mid-.ltme when lloweimg. and upiau-d in eaily Sep- 
lemhei, 
C()A'I'S-BI'AKI> 2,1 I) 12 to U' oz a^ id as U.w-voi.itilc 
csiei. as eaily as pussiblc o[i sccomi year's giowlli, oi 
early fall oti liisl yeai's giowlh. 
GOLDENROO - 2.4-0/2,4. 5-T. 16 o/ acid per acie applied 

in June. 
HAWKWEEDS 2.4-1) 16 lo 24 oz ai id as low-volallle 
ester applied near the end of May and early September. 
LEAFY SPURGE - (1 ) TBA (BliNXAC or TRVSBEN 200) 
10 to 20 lb acid equivalent in 100 gal water per acre or 
'/4 to V- lb acid equivalent per 1000 sq tt. Apply lo young - 
growth. Residues may damage crops for a number ol 
years. 

(2) 2.4-D iM 2.4-D/2.4.5-T mixUires 16 to 24 oz acid 
as low-volatile ester per acre, or if legumes arc present 
2,4-DB 20 oz. acid per acie. Repeated treatments will be t 
necessary. 
MILKWEED - ( I ) AMlTUOLi: or AMITKOLli T 4 lb active ; 
in 50 gal water. Spiay to wet before flowering. Use spot 
trealmcnls because chemical will damage grasses. Keep ' 
animals away fnun iieaicd aica tor (> lo S mtmihs fol- 
lowing AMITROLE or AMITROLU 1 applicalion. Sep- 
tember application can be made if the weed foliage is 
actively growing. 

(2) 2.4-D/2.4,5-T 16 oz mixture a^id as low-volaiile 

ester per acre as a laie spring application emphasizing 

spraying of undersurfacc of leaves. This treatment kills 

llie top growth only. 

MULLEIN - 2.4-D/2.4.5-T mi.xlure 16 oz per acre applied 

in June or September lo kill young planis only. 
NODDING, BULL AND SCOTCH THISTLE - Laie spring 
or early fall application of 16 oz 2.4D or 2.4-DB acid 
per acre. 
OX-EYE DAISY - Two treatmenis, one in mid-June the 
second in early September if there is sufticient growth, 
with 16 to 24 oz 2,4-1) acid per acre. 
RAGWORT 2.4-D 32 oz acid as amine or low-volatile 
ester on rosettes in spring and fall. Relrealincnts will be 
neccssaiy to control any new seedlings and legrtm'lh. 
WATER-HEMLOCK 2.4-l)/2.4.5T mixluie 16 oz per 

acre applied in May or June. 
WILD CARROT Larly fall treatment of Hrsl-year plants, 
or spring treatment of second-year plants with 16 oz 
acid per acre of either 2.4-D, or, if ihe plants appear 
resistant lo 2,4-D. use 2.4-D/2.4.5-T ini,\ture. 
YELLOW ROCKET (WINTER CRESS) 12 lo 16 oz 
2.4-D acid in Seplember oi Oclobei oi m early spiing lo 
eonlrol old plants and seedlings. Applications alier the 
(lowers appear aie largely inelfeciivc, alilioiigh they may 
reduce seed production. Mowing is a beller method ol 
iiandling yellow rocket at ihe tlowerini: stage. 
KOR MORI-; INI-ORMATION ABOUT Till; SUSCl PTl- 
HILITV OK \\r.i:i)S TO T1II-S1-: CIII-MIC ALS Si:ii 1 AHLIi 
7. PAGE 95 to 96. 
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HORTICULl URAL CROPS 







Tiic ll^c of clioniK'als Toi iIk' hhkii'I ui wclhIn in Ihuii- 
ciilluriil crops is increasing. Iligli ialmi cusls. a flironi^.' 
shortage ol* help when most ncodeJ. and more cxpehciK'c 
wuh ihe reconiincndcd herbicides an.' reasons fui the adop- 
tion of clioimcai incllu)ds of uecd Lutiitol. 

Many horticultural crops are damaged by some of oiii 
tjunimon herbicides. Spiayers that hiive been used fui 
lioimonc-typc (2,4-D t\c.) ehemicah SHOULD NOT Hi: 
USED for applying insecticides, fungicides, or hcil)icides on 
susceptible hoilicullural crops. 

The tieaiments listed in ihi^ jiiiblicalion aic b:isod on 
extensive lleld trials and obsetvalions on farms Herbicides 
should not be used in cold frames or greenhouses unless 
specifically recommended. 

The higher value per acie of must boiiicultural ciops 
compared with field ciops sometimes justifies ihe use of 
more expensive ciieniicals. An adempl has been made tvj 



K\ornuK'nil ihe mosi ellci,live and iiio>( ocoui'mival lu'.il- 
menis. llieii coiiect use ■should icmjI' in savings in cuUiva- 
liidl, h.uul weeding, and other cns's. Sometimes weeds 
esi,a)ie a chemical Ireatment ami ciii'iv^dtjii is necessjiv. 
;Sucb weeds should be consideied an escape wlien they 
reach the .^- lo 4-loaf stage. 

It is Jilficuli lo contiul quack itass. field bmdwecd. 
hoisetail ,ind similai poieniujl weeds in crops such as 
aspaiagiis, sliawbutncs. raspberiies. etc. which occupy the 
same aua for a peiiod ol \eais, IViennial weeds vd' iliis lype 
should be eiadicated oi biougbt uutU i coiilio! befote these 
crops are planted. (See pages 84 to 8y ) 

The iccommeiidations for some of Ihe hoiticultmal 
crops, siicii as snap beans, peas, and sweet com will be 
found in ibe lictd ciops section because they aie simihii lo 
tiiose lot lield beans, peas, and field corn. Dilfeiences have 
been noted ulieie necessaty. 



WEED CONTROL IN GARDENS 



It is usually not possible lo recommend Ihe use of herbi- 
cides in gardens because many gaiden plants can be killed 
or damaged by llic chcinic.ils used to kill weeds. The t'le- 
quenl use of a hoe, or other siiallow cultivation, is the most 
practical method of controlling weeds in gardens. Most 
annual wectis can be killed with one or two ciillivaiiuns. 
I'eremiial weeds can be killed by any kind ol cultivjiiun 
whicli removes all lop giuwtb at frequent inteiviiis. After 
tlic food stored in the roots has been used, the weeds will 
die. 

The liorbicides listed under oacli crop are available for 
farm, custom spraying, and industrial use. The Ontario 
Peslicides Act 1973 restricts the sale of lierbicides to the 
home gardener to those witli a domestic label. These are: 



Common name 
chloramben 

cblorlhal dimethyl 
bPTC 

paraquat/diquat 
mixtures 

trilluralin 

various ciabgiass 
control chemicals 

:,4-D 



Example of Product 

- Garden Wceder. Ornamental 
Wecder 

- Dacthal 

- Lptam, Weed Preventer 

- soluble granules, aer4)Sols 

- fcilih/ei mixtures. Weed 
I'levcniCi 

Betas, m. Davtlud. & ,trilllir;iliii/ 
ferlih/er niixiuies 

- Lawn Weed Killer, fertifi/cr 
mi.\tures 



Wlicn it is possible lo apply the cbemical to one kind of 
gai.ten plant, wulioul danger ol spia\ i.ir dusi diifliiigonio 
susceptible gaiden planls. one ol ibc chemicals lecom- 
mended in tins book may be used {Check list above.) 
Granular formulations can be applied using a jam jar uaih a 
pciforalcd lop. 'Ihis '"salt shakei" inelhod. aftci a liltle 
practice, is ellcclive and quick. A small comjiiesscd air 
.■vprayer can be used to apply any liquid or weliable powder 
which IS mixed n\ water. It is iinpoiuint thai the conect 
amount be applied. One way of ensuiing accuracy is lo lill 
ibe garden sprayer wiih water to ;i murk - apply thespia\ 
of water lo lOUO sq ft taking care t.^ apply ii as evenly as 
possible, and then measure ibc amount ol waici used. Aild 
the cbemical rcconmiciided in the bnik-iin to ihis amount 
of water toi each 1000 sq ft treated. 

As a guide in conveiluig llie leconinu'iided rale per acie 
ot' any chemical lo the ;inunint requncd loi a small area, 1 
o/ pei 1000 sc; ll is aiipioxinuiloly equal to .^ Ih per acie. 
For liquid mcasuie, 1 level tbsp is appioximaicly I 11 o/. 
One pini, or 20 11 o7 of spray mix'iues per 1000 sq fi is 
equal to ihe 5-gai-per-acre r;Ite, 



m :. 







WEEDS 

Si'villiiij; .iiinii.ils ;inil 




OTHER HORTICULTURAL USES 



ANNUAL FLOWERS 

TREATMENT 

riM.ORAMHFN (OKN AM|;N I AI, WV !■ |)| K , WI I DON I (i \K|)I N 
W 1 I III K ), 4 lb (JClivi) |iLT :ii.TC (>r;iiilil:ii , |HiHiiui^;trui' In wrtds 

CHLORTHAL DIMIITIIYL (l)ACTII AL). S lo 15 Ih (rr.Hluol I in .W yiil 
water per acre. Precmergence to weeds. 

EPTC (EPTAMI. 3 to 5 lb (active) per acre in .10 gal walcr. Prcplaiit in corpora (ctl 
oil mineral soils only prior to Iransplaiuing. 

TRITLURALIN (TREFLAN), Vi (o I lb (active) per acre. Preplan! incorporated 
for tr3n>^planis only. 



*' /-.rX-''J ClILORAMUliN is applied lis a graiiulai rurnuilaliuii nn 
,]^^iVn«^>' wecd-ricc areas about cstablislicJ plants. Check label tor list 
'■.,^'-*T' of lolcranl plains. 

CIILORTiUL DIMI-TIIYL will pr.mdc control of an- 
nual jirasscs and a number uf bioadleaf annuals when ap- 
plied bet'ore weed cnioi|:encc. Use only on esiablished Irans- 
planls. 

tPTC must be ihoroughly incorporated before Irans- 




planliny. Use on uiincial soils only. Do ntU use for seeded 
annual flowers. For use after llic plants are eslablished ap- 
ply :lie <iranulai rotinulalion. al llic lower laie. when llic 
leaves are dry and use spunkier irrigaliiui lo iiicoipoiaic. 

TRIF-'LURALIN nmsl be incorpoiried ihorouylily. be- 
fore iransphniinj:. lo a depth of } lo ■\ inches Do not use 
for scedeii annual Ilowcis. Check kib'*i for list o\ lolcrani 
species. 







WEEDS 

Many broadlcdf weeds and tirass 



'•'i^.v^.'^l 



DRIVEWAYS, PATIOS AND PATHS 

TREATtVIENT 

PARAQUAT (GRAMOXONE), "/j to 1 lb (active) per acre in 2S or more gal 
water, or 1 fl oz (product) in 2 gal water per 1000 sq fl. 

PARAQUAT + 1)IQU AT MIXTURE (WEEDRITE or WEED HAN), 
4 tbsp in 1 lo 2 gal water per 200 sii tl, 

AMMONIUM SULFAMATE (AMMATE X). V> lb (product) p-t gal water. 
Spray to wet weed foliage. 



AMMONIUM SULFAMATl- is not seicciive. ihal is. i[ 
will kill all yrass and broadleaf weeds on which ii is sprayed. 
Wash all spray equipnicul immediately after use as this 
chemical is veiy coiiosive. 

PARAQUAT, as GRAMOXONF:. is not available for sale 
to the homeowner but can be used by nursery-men, land- 
scape conlraclors and farmcis, ll should be applied as a 
directed S|iray to wet the leaves of weeds. Avoid contact 
with leaves or gtccn bark of shrubs and other garden planls. 
Beticr results aic usually obtained if application is made on 
a dull or cloudy day. or during the evening. 



The PARAQUAT + DIQUAT MIXTURI- is packaj^ed in 
small tjuaniiiies for ilie home gaidcn hade. Ii is useful as a 
"chemical mower" and will not leave a liarmlul residue in 
the soil. It can he applied using ihe kwer volume of water 
with a small knapsack or garden sprayer. Keep Ihe piessiue 
low and use a coarse spray to prcveni drift onto lawns. 
flowers, vegeiablcs. and green leaves of bulbs and olliei 
ilcsirable plants. The laiger volume of watei i> necess.ny 
when J watering can or drihhle bar is used to apply the 
mixture. Apply in the evening or on a dull or cloudy day. 
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LAWNS, PARKS and GOLF COURSES 



WEEDS TREATMENT 

Postemcrucnce 
IJaiidellons. plantains and many 2,4-D AMINE, 15 oz acid in 10 to 20 gal water per acre, or 1 oz to 4 gal water 



hroadk'jf weeds 

C'liKkwci-Js, clovers, bjjck 
nu'dick, ami other 2,4-U 
resist.iiit WL-eds. including 
knolivced when young 

Most broadleaf weeds 



per 2500 sq ft. 

MECOPROl* IMCPP). 16 o/ (active) in 40 gal water per acre or 1 m. (active) 
in S gal water per 2,500 sq ft. 



2,4-D/MECOPROP. 2.4D/DICAMBA. 2.4-D/DICHLORPROP, 
2,4-D/FENOPROP/DlCAMBA. 2.4-D/MECOPROP/DlCAMBA. miuures 
may be used to control most broadleaf weeds that infest turf areas Follow 
manufacturers' directions. 



WARNING - Do not use 2 4-D, FENOPROP or DICAMBA on bent 
grass or newly seeded lawns. 



Crabgrass 



Preemcrgcnce on established turfgrass 

BENSULIDE (BETASAN), 12 to 15 lb (active) per acre. Liquid or granular. 
Follow manufacturer's directions. (Apply early spring or in the fall.) 

CHLORTHAL DIMETHYL (DACTHAL). 10 to 15 lb (active) per acre. Use 
the higher rate for fall applications. Follow manufacturer's directions. (Apply 
early spring or in the fall.) 

SIDURON 8 to 12 lb (active) per acre on established turf. 
(Apply only in early spring) 

TRIFLURALIN, 1.5 to 2 lb (active) per acre. Follow manufacturer's directions. 
(Apply only in early spring) 

Preemergence on newly seeded turfgrass 

SIDURON, 6 lb (active) per ;icre applied after seeding but preemergence to 
the crabgrass seedlings. 



Annual bluegrass (I'oj annua) 



BENSULIDE (BETASAN), 12 to IS lb (active) per acre. Follow 
manufacturer's directions. 

CHLORTHAL DIMETHYL (DACTHAL). 10 lo IS lb (active) per acre. 
Follow manufacturer's directions. 



WARNING - Since Ijwns arc gcncially associated with a wide range of ornamentals, flowers, el . lliai jie 
susceptible lo 2,4-D, FENOPROP. DICIILORPROP, DICAMBA or MECOPROP, particular care must be 
lakcn 111 the a[iplicatiuii of ilicse chemicals. 



Vigorous growth of an atlapted grass is ihc key to 
keeping lawn areas free of weeds. Proper lawn mainienancc 
with llie ap|)licalion of tcitili/.cis is essential. The reader is 
refcired to publications on this snb|Cct from both Agriciil- 
tuic Taiiada and the Ontario Ministry of Agiicullurc and 
Food. 

Wlicrc dandelions, plantains and other broadleaf weeds 
are preseni. 2.4-D as dcscriiied above may be used. The 
spiay IS nuist ct'fcciive in the spring, or in September when 
the weeds are growing well. The treatment will geneially 
thin Dutch clover in Ihc lawn. Where 2.4-D resistant weeds 
such as duckweeds, clovers, and black medick are alsj 
troublesome. 2.4-D/MnCOPROP. 2.4-D/DlCIlLORPROP. 
2.4-D/rENOPROP or 2,4-D/MECOPROP/DICAMBA 
mixtures are rectniimcnded. 



MECOPROP, DICHLORPROP. FENOPROP and 
DICAMBA will contrt)l a nuinher ol' vmcJs resisuint lo 
2,4-D. As with 2,4-D, a lliurough weiimg of the weed 
foliage is cniphasi/.ed. MIX'OPROP, DICHLORPROP and 
DICAMBA are also sold in mixtures with 2.4-D. ME.CO- 
PROP is safer to use on bent grass than either FENOPROP 
or 2.4-D. 

Mixtures coiiiamiiig DICAMBA should not he uscil close 
lu shrubs, etc. at rates above 6 o/. active per acre. Piepiiied 
mixtures of this chemical and 2.4-D are el teciive on a wide 
range of lawn weed species, including knolweed which is 
resistant to must other herbicides except when very young. 
After seeding new (urf. many annual weeds may emerge 
before the grass seedlings aie up. If these voiing weeds aie 
not controlled they will shade and evcnlually cjowd uiii 
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nilli'h III (Ik' y\:\\s |M|)IiLi(uhi Mii\Mii;' \\]\\\ llu' nhini-i scl 
In ill! .IS liifli .IS pnssililc uill I'limiiLlk' iihijiy siicli ucCils. If 
ilK-y ari.- cxl I finely I hit k. J/l-l) .il i nic-ii.il f Mr' iisii.il i.iir ( I 
n/ ;KiiVL' III S i^;i| ol w.ili'i \\-i Z^W s^\ 1 1 ) oi nK'Ln}Mu|i ( t 
(1/ .-.^[iVK- til 4 j:;il jici ^SUU si[ ti) L-an he usctl hui imi 
licliiic llic [.'.russ li.is Iil'l'h up ,il leasl 4 \',t'i.'ks. 

{'rahjM.iss in.iy W- ^niil mlk'tl in a uowly sl'l\1l-i1 .ikm hy 
a]i|)Iyiiii; SIDUKON (i I I'i.KSAN) at Ih (.iclivo) ]k\ .icrc. 
'I his ^-huiiiKjl nuisl lu' .([I plied .ilii-i see J in;; hiil pie- 
einerceneo in llio euihuKiss sceiiliiii;s DO NOT a[i|ily sillier 
I'lceineiizeiue lioibieKles Ui iicv. sceiilliiys. 

Bl-.NSUIJI)i:. C'llLORTllAL DIMFTlh'L, SIDUKON 
;iihi TKIl'I.LIRALIN aio applicj lH-t\iro llie cinert^eDCC uf 
CKilv^iass sectliiriiis. In niosl \ears lliis moans an ,i[i[)IiealuHi 
al>oul M;ty I or nol laiei iIkiii Mjv 13. \Mioie j lawn was 
inlesU'd willi i.iabyiass llic ]iieviuus ycai. spriiij; tiojtinciit 



Willi line 111 iliese elieinu ,iK IS i •euninieinleil. Ill N SI 'I IDI 
oi CIIIOKrilAL DIMI llh'l liealnienls uuy also W 
applied Ml I lie Lill as snl lieieiil ■ iiemical le mains in (lie sml 
(n timliol uahi'.iass ilie litllnwiii}'. siiinniei . Nimc nl Ihes,' 
elicnueals is otleelivc .ij',:tmsl esiatilislicd eial));rass. 

A imuilier nl nn.xlines ^ niiiainiti['. holh 1 I .K'l 1 1 I/.l !■' 
and a 1 II'KIIICII )l aic availal'le Ini nse un lawns. Tlicy air 
cnnveiiii.'iit In nse and aie el lei. live when nseil .i.s diioiJcd 
I he appliLahnii in us I he made a I I he Inne tei|uii cd h>i 
clTeelnc \veed cnnlini and ih' iiiiMnic innst be applied 
evenly ovei llie area. I'se a Icihli/cr spicador Inr hesl 
rcsntls and ^ip|ily half (he iiiakMlal in nne dirccliun and liu' 
olhei hair al rif;lil aofilcs, raideuhir cine slumld he taken 
wlieii nsing a e\ einnc-l v [h' inlai\' spieaiiei tti avuiil 
s|iieadini; the iiia[ciial un neaili\' llnwers and shrubs. 



TURFGRASS RENOVATION 



niie liirl In be lennvated sluuihl be mnwei,! and 
ihninnj^hU laked in leinnve all deatl and cnl vet!,etalinn . 
Apply I'AKAUL'Ak (CUAMOXONl:) a( the laie .d I yai 
[iiuduet (2 Ih active) in 100 L'.d water. Tnr sniailei aieas use 
4 ll n/. ii\' pinduet in 2 lmI watei per 1000 sq tl. Tins 
liealinent will ■'hniii n! f" all emciiied veeetjduii. When die 
nhl (iirf is dejd. lolnvalo llie Inp 2 inehes In euver dead 



^liiss, rake the snifaec In piepaie seetlbcil and rcsoeil. 

Cdyphnsaie (kOUNDLH') at 1.5 in 2 lb (active) pei 
aeie in Z<) Ui }0 imI nl uaiei alter nmitiinj; at IlmsI one 
reisulai mnvviim. iiilai;e slumld be delayett 7 ihiys altet 
appiieatinn tn alknv I'm pmpe' ltanslne.itinn inin iiiidci- 
groiind pliini |>arts. 



TURFGRASS RETARDATION 



Kediietinn in I'lass i;inutli nia> be btnntilu about by 
ticaimcnt uiili MAl.lU; liMiRA/IDi: (Sl.OCRO) ni with 
M.MN'TAIN Cl-125 nr hy iisini! a mixture ni" (he two enin- 
pniinds. Mannlaeluici.s' diieetinns should be Inilnwed eare- 
lnli\, 

'I hcse ehemieals are leenmnieiuicd lui use in areas where 
iiinwtng and triiniiinig arc difnciilt and wlieie a lawiidikc 



lesiill. Tims, the ehemieals aie leenniniended piimaiily Ini 
rnn[;!i aieas on i;olt eninses, along lenees nr nn sleep banks, 
"Iliev aie NOT iceoinmended lor use on hoinc lawns, 

Tiealnienis shniiM be applied in the s[iiini: at aboni the 
time (he giass is slailmi; in grow actively. Some enntiol n\ 
broatlleal weeds will also be nbt imcd linm these chemicals, 
bill trealment uilh 2.4-D and'ni lelalctl herbicides will 



appearance is nnt necessary. Tenipnraiy discnlni alinn may pinbably be required In i^ive salislaclniy weed conliol. 



TURFGRASS ESTABLISHMENT 



Clyphnsate i,Rt)LjMH:n ai 1.5 to 2 !b (active) per acre 
in ;!0 to 30 tial o\ water applieii pnsteniergence wlieii vege- 
tation is acnvel)- grtiwnig and quack glass has at least 
Inin leaves. Allnw > ni mnie d.iNsaliei applical ions beloie 
Ullage. |-ni iiiaMmum quack giass conliol a ie|ieal lie.il- 



merit rna\' be iiecessaiy he I'm e giass esiablishmcnl. If ncces 
saiy wail uniil quack grass has reached llie .1- to 4deal 
si age. 

I ni nlhei pcieniiial weeds lollnw label ins( nielions I'ih 
pinjiei lale and slage ot giowili. 
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lAltLL 5 A SUMMAKYOi Hl.miH IDIS UStI) lOCONflUiL LAWN WIJDS 

\V<.-iil H;ibit Mi'rbiciJi'** Rcnuirks 

Avcus, yclkiw p mixUm'S li.iul I" kill 

Bciisfiaw p inixiiiit.'s fpiMl iKMliiie-nl 

Bl-hhpui-i p ii.iui 111 kill 

Biiuluo.'iJ p 2,4-1) repeat laMlnu-iit 

Blucwccd h 2,4-l'>. mixliiics n'pc;il LriMlnicnl 

Buticrcup, Ciccpidg p MCi*A. iiiixlincs icpcal ticalinciU 

Chickwced, Common a mixtures f.-aJily controlled 

Chickweeci. Mousc-earctl p mixtures readily contiollcd 

CinLjueroi!, Silvery p 2.4-D, iiiixUiios rt'iicat Irealmcnt 

Daisy. English p niixliucs lepciit ircatmoiii 

Daisy , Ox-cyc p 2,4-D. iiiixliires ucai when young 

Dandelion p 2.4-D readily conirolled 

Dandelion. Fall (see Hawkbit. Fall) P 2,4-D r-adily controlled 

Dock. Curled P 2,4-D, mixtures treat when young 

Flcabane, Annual (Daisy tleabane) wa 2.4-D. mixtures tieat when young 

Guutwced P - l>ard to kill 

Grass, Crab a See Page 75 preeinergence 

Grass. Quack p - iiy to crowd out 

Ground-ivy (Creeping Charlie) p niixiujcs treat when young 

Hawkbit. Fall (Fall Dandelion) p 2.4-D readily controlled 

Hawkweed p 2.4-D, mixtmes i epeat trcaiment 

Heal-all p mixtures tieat when young 

Knotweed, Prostrate a dicaniba treat when yt>tjng 

Mallow, Round-leaved p mixtures hard to kdi 

Medick, Black wa mixtmes heal in June 

Muss p iron sullale impiovc tuif 

Oxalis (Wood Sorrel) p mixtures haul (o kill 

Pansy, wdd p mixtures bard to kill 

Plantain, Commun p 2,4-D leadily controlled 

Plantain, Narrow-leaved (Ribgrass) p 2,4-D icadily contiolled 

Sandwort, Thyme-leaved a mixtures readily controlled 

Sheep Sorrel p mixtures hard lo kill 

Shepherd's-purse wa 2,4-D treat when young 

Speedwell, Corn a mixtures hard to kill 

SpeedweU, Purslane a mixtures iieai when young 

Speedwell, Tliyme-leaved P mixtures ireat when ymiiig 

Stonecrop p mixtures treat when young 

Toadstools P copper sulfate im|irove turl 

Yarrow (Milfoil) p mixtures hard lo kill 

'a - annual, h - biennial, p = perennial, wa - winter animal. 
•• Mixtures" refers lo coninicrcially availahlr cnnihinaiions oj ZA-li with nircoprnp, Jielitorprup, jctinprnp ami lor Jica/tiha. Ij Uiin\; 2.-I-I) 
alone use a rate of J n: of active chemical in 4 gal water on 2.50(1 si/ }t ufiawii. /fu\-inn our of the mixtures, carefully follow the niaim/ar- 
turers ' directions. 
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WOODY NURSERY STOCK 
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WELDS 

Sci'iUmi; ;iiimi.ii^ iiiul 
gcrniinjiiiit; si.-i.His 



bmcrgcd antiuji and 
perennial wci'ds 



OiUi k jirass 



(iTUss aiul uiinuul 
hrouilk-uf weeds 



TREATMENT 

lULOKAMIli N (OitN AMI Nl ,\l \S\ 1 DVK. Wl I DONV (;.\KI)1:N 
VVKl- 1)1 K ). 4 111 (aiMivi-) i>ci .uir riiiim-rfifiu'r Id « itiK 

CIILOKrUOrilAM (CirC). CO . aiUvi-) ^r;iniil;ir. .10 lo SO ll> (t>io.liu'l) 

CHLOKTIIAL DIMU TIIYL (l>AC TMM.). 8 to 15 lb (product | per acre in 
30 gal water. Preeminence (o annual ^irass svcdliniiis anil some 
liroatllcaf weeds. 

DlPHLNAMlDltNIDUt. 4 to 8 Ib(nctive) per acre. 

El'TClLPTAM). (2..rf aciivc) urauular. I III (prodiicll per 200 sq fl. 

SlMAZlNi: tlMUNCFl'). 2 lu .1 II) (aclivci per aero. V''i-ual>lf powder or 
grunnlar. Apply boforo weeds cnieri;e. l-ollow nianuLietiirer's directions. 
(Check l;d)ol for species wliicb can be treated.) 

TRM Ll'KALlN (TRLI LAN). Vi In 1 lb (;iclivc) per acre. I'replant incorporated 
iiuincdiaiely after spraying. 

GLYPHOSATt (Roundup). Va lo ! lb (active) for llie control of annual weeds, 
Wl (o 2V* II) (active) lor the control of quack grass, 2% to 3Vi lb (active) for 
Ibe control of oilier perennial weeds in 20 to 40 tjal water per acre as a directed 
Irealincnl in establi.sbcd nursery planlinys. 

DlCHLOIiLNlL iCASORON). 4 lo 6 lb (active) per ^icre. Granular. Check 
label for list of species on wliich t( is safe. 

PRONAMIDt (KERB). P; Ib(jelivc) or ^ lb (produci) per acre - or I o/ 
(product) per 1000 sq fi. Apply in lall lo control qu ick grass ami 
coitiinon cliickweed. 

PARAQUAT (GRAMOXONE). I lb per acre in 50 (.. 100 gal water per acre. 
For spot Ireainicnts I o/. per gal water. Directed -spiiiy. 



'm'^<4' 



Warning rcrijm knuls nl wmul^ niiiscty stuck nuiy he iniincil by the almvi licrhKules Check the 
nKiiuiraciiircr's rocuinnicnjjtions. CIILORI'KOPIIAM (CUT) shuukl iiul he used on iicc Ttuil nufscry 
stuck. K.1ICS given apply lu Liro;t aduully covered il row tJiily is ifc.iicil. 
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SIMAZINl: should uiily bo used un cslablislicd pkintiiiys. 
Niiisoiy sittck can be injuicd by a lesidiic in the suil il these 
hcrbicuk's aic used wiicie slock is rcmuvcd and icplaced 
with .Mioiiicr |>l.inuiii:. Ibis iicibicKic c;uinul he iisctl .iboiii 
uiiiiimenlal sbtiihs. il ihe aica is In be untlciplaiilcd lo 
ground covei oi hcdditig plants. 

TRITLUKALIN innsi be incorporated iinniedKilely alter 
.ipplication. This Irealincnl viocs not conlrol ragweed, hiack 
iiilihtshailc. or iiuislatds. and tady's-iliunih tnay escape the 
iieahiiciit. Annual (;i.iss cunlioi is iisii.dly CNccllciii. Tl'IC 
(IT'TAM) shuold be applied lu ,i div sui! suif.ue and 
iiicoi{H>iaicd innneiliaiely with a double disk or on stnall 
areas wiih a heavy rake. 

CilU)RAMIiI".N. CllLOKl'KOI'llAM ami CIlLOKiliAl, 
OIMF.TIIVL me useful Coi cutniullmg seedling annual 
weeds. All are nunc eileclive when applied beluic llie weed 
seeds geiiniiiaic .md when the soil is inoisi ami waiiii. 

DIIMIF.NAMII) should be applie.l in laic !all ihiectly 
over cstahlishcd nutseiy slock. Apply lo clean cuili\aied 
land as estabhslicd weeds aic not contiullcd. Ibis iR'atment 
sluniM cuiiiiul iiiaiiv uinici annual and aniutal u'ccds 
during the tV)ilo\vuig sjuing. 



DKTILOHl Nil, is a|iplied as a graiuiku maieiial. Il i 
ellcclivc il api'lu'd in lall loi cuiiliol ot quack gtass. 

(il 'll'llOS.ATI shuiilil he applied lu actively giuwin 
\iceds, I oi the cuniiul ut quack glass. <il.>'l'II()SA 1 1 
sliuuld be applied when the qiULk glass lus at least 4 nev 
leaves on each shooi. Canada ihislle shoitld he in iliceail'. 
bud static. I'lcUl bindweed is ai lull tlowcr and milkweed i 
at the bud stage ot growth. DO NOT ALLOW Sl'KAV Oi 
Si'KA^ DHII I lO (ONIUI HAVI.S OK OKI I ' 
ItAKK 01 IKl I .S OK .SIIKl'HS. Use tectnnnicnded pi-' 
ciiieigenee heibicidcs lb piovidc residual ctmitol ol wer ' 
scedluics. 

PAKAOl'AT is used as a thcinical mower unil :is sui I 
can be used scvcial limes a yen. Diiccl spiay lowel leave 
u I weeds bill a\'UKl welting Ih"' leaves or giecn batk of tb 
(.lop plants itciier tesidls aic iisiially ohuiiiicil il applied' 
HUMS aic made iH} doll cloudy days, oi dining the eveiiiiu- 

I'KONAMIDI luusi be applied ni the lall when (be ^ul; 
teinpcialute is low but above hee/iiig. Soil muisture shtn'l ' 
be high loi lusi lesulls ui 1/2 to 1 inch ol'watei sliuuli! b- 
applied by uveilie.id spunkier i-iigaliuii al'lei liealnn'tn. 
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ERADICATING PERSISTENT 
PERENNIALS OR SHRUBS 



'^■' -:5 



WEEDS 



TREATMENT 



Shnihs ur hcrhjuui/Lis pLTcnnials ANIMATE X, I V» lb (produci) per 100 sq fl. Apply ciUicr dry (tr iil 1 II) per 

y.il walcr. 



Tlie ircjliiicnt uiili AMMATI-^ is useful m liLindlinj; D:iiii.i^c nuy tncur lu desirable dees v>x uilier pbiils 

persistciil peieniiial uveds. pcrcnnuls lluil have become loo with tools tli.it enter the treated ;iica. or to phiiils located 

aggressive, or shrubs such as lilacs, iii garden iireas. The in lower portions ot" the garden onto wliich the chemical 

chemical at the above rale will render the soil barren \o\ has been washed. Due precautions should be taken, 
about one season, Ikiwever, it will break tlowii ni time, and 
the soil t'eitihiy will nol be iiniuircd. 



WEEDS 

Seeds of most weeds 



SEEDBEDS, POTTING SOIL, etc. 

TREATMENT 

DAZOMET(MYLONE). I'/j lb per lOOsqft. 

DAZOMET (BASAMiD), 11 to 15 oz product per 100 sq ft for potting 
soil. For liner beds 250 lb per acre product or 10 o/. per 100 sq It. 

METAM (VAPAM), 1 qt (product) per 100 sq ft. 

METHYL BROMIDE, (Dowfume MC2:. under gas-proof cover. 1 lb per 100 sq ft. 

VORLEX. 6 to 30 oz of product per 100 sq ft. 



MHTAM IS applied .is a drench to a soil ihai should be 
wi'l In a tic[il!i of al least 3 inches. Do not plant foi 10 to 
14 days, or longer if the weather is cool. 

The beds on winch DAZOMLT is to be used should be 
prepared approximately a week before treatment. The soil 
should be moist and free of clods. Apply DAZOMET evenly 
over the soil with a i'ertihzer spreader and irngaie with 
sufficient watei to move the herbicide into the soil. 
DAZOMUT (BASAMID) should be uicorporaied into the 
soil to a depth of 4 to 6 inches. Incorporation with a rotary 
cullivaloi fitted with L-shapcd tiiics is recommended. Fall 
applications may be made as long as the soil is at 5°C or 
more lo the 2-inch depth. Keep the soil moist and delay 
planting foi 14 to 2 I days, or longer if llie weather is cool. 

Tor polling soil D.\ZOMET (BASAMID) siiould be 
spread over a 10-inch layer of soil at the rate given above. 
The layers and heap should be waleied immediately after 
lieaimeni. 'l!u)iougli uicorpoiation and covering tiie heap 
uilh a plastic sheet may be advantageous. 



DAZOMET. METAM. METHYL BROMIDE, and 
VORLEX aie effective in the dcsliuclion of weeil seei.ls. tlic 
control of nen-alodcs. and the control of a number of soii- 
btnne plant diseases, 

METHYL Ei ROM IDE is a poisonous gas which is applied 
under a gas-ptoof (usually plastic) cover. Its use is subject 
to the Pesticides Act, It may be used by 'he producer on his 
own seedbeds but lie must obtain a permit from the 
Ontario Ministry of the Environment each time it is used. 
The manufacturer's instructions should be followed closeiy 
and the seedbed or greenhouse aired thoroughly after the 
treatment. If there is any question, the safety precautions 
in the Pesticides Act should be studied nr inquiiy made of 
the local office ^^^ the Ontario Ministry <:\'i Agriculture and 
Food or the Ontario Ministry of the Enviionment, 

VORLEX IS a liquid which is injected into the prepared 
seedbed by means of special applicators. The soil should be 
sealed immeJiaicly by rolling or packing:. The rale used will 
depend on tlie depth of soil to be treateii, the soil type, and 
the pcsis to be controlled. 
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WEEDS 

ynaik >;i.i.s,s. ImulvvccU. aiul. 
[ii.Mi^ I'lm-rni'il. hri>.iilk';.il 



SPECIAL METHODS OF 
WEED CONTROL 

SITE PREPARATION 

TREATMEMT 

GLVIMIOSAir (ROUNDUI'). 2 In .tVj 11) (active) m 70 lu .10 
{la! walor per acre. 



GLYPIIOSATI- fan Ik- appl^'il "H Jflivcly -ruwinj: 5 or mmc tiays bcfoic llic lust ciiltivalion I'laiitint; c; 
wcctls ill spniit; pr hill hcUm* iranspliiniiiii; j-Kipcs. apples. iiikc place vvjlluml rmllier violay. 
(11 tiiiiaiiicm.il miisci\ sluck. Ciilii\aiiiiii ^llollll,l ho Jclayoil 



STALE SEEDBED 



WEEDS 

Sec iiDlc hciow 



' i.V 



TREATMENT 

I'ARAQUAl (GRAMOXONC) or DIQU AH RtCIOND, '/: lo 1 Ih per 
acre (aclivc) in 2S or more yal wafer per acre, or 1 11 1>7. (producl) in 2 yal 
wiiicr per 1000 >q It, (Sec iioie below). 

PARAQliAT plus DIQl'Ai MIXTURL (WrrDRITE orWHED-BAN), 
4 (ables|)Ooiis in 1 to 2 yal water per 200 sq ft. 



These liciliicuiei aic fc^^isIckhI I'oi use on beuns, bocis. 
carrots, cole crops, cuciniiljeis. onions, pcjs. poiaiocs. soy- 
beans, sued cum. anil lurmps, Tlii:. practice reqiiiics early 
picparalion of ilie seedbed and delay <iC seeding lui v,eveKil 
weeks. Seediiij; sliottld be \.\o\\c uiili ctpiipiiK'ni wliicti I'lo- 
\idos niiinnumi disuitbance of ibc soil. Atiei' the weeds 
have ciiieri:ed, but bcrtire the crop has emerged, one of ihc 
above-named conlaci herbicides Is applietl. 

The enieiged weeds will be killed biil the ireainicni will 



not leave a harnifnl residue in the soil. The method is ino.. 
snccessl'u! when eonduions are best for weed seed yeimiu.' 
lion and a complete weed co' er develops. T1)C soil shoul 
bo disluibed as Imle as possible after ircaimeut or a iic^ 
ciop of weeds will appear. 

PAR.AOUAT will kill maiw of the common broadle.i' 
weeds and all uf the common annual jirasscs. DlQLJATwil 
kill more kinds of broadlcaf weeds but is not as succcsslu 
in killing grass, 



INTER-ROW WEEDING 



WEEDS 
linieriied wcciK 



TREATMENT 

PARAQUAT (GRAMOXONCt. '; m 1 lb (active) per acre. Postemcryenee in 
25 to 100 t!3l watci. 

PAR AQUA I plus DIQUAI MlXTURl. (WLl URIJ L or WLtUitAN). 
4 lal)Iesp(>on.'i in I lo 2 yal water per 200 sq tl. 






Iniei-iow weeding can be used as a rescue operation 
where other mctliods ol' weeti conliol cannot he used or 
have failed m vegelable, field, and eslablislied crnps. Tlic 
liediiciLle should be tluecled between lows fioiii shoitly 
al'tci weed cmerj.;ence until weeds aie 12 inches high using 
speci.d low jiicssute (1 iv Z psi I applicalion ei,|iii|imeiil 
(diibhie bai. Vd>ia|el, etc. wiih shichlsl liestgned lo pieveiil 
spiay coiiiaci with I lie ;:ieen foliage oi oilier living pailsol 
the crop. 

PAKAOUAT e.iii be used effeelively on emeiged vegela- 
iiini usmg ihis special ci.inipmeiit Only enieiged vegetation 



\\hicli is eontaeted willi spra> is killed. There is norcsidn 
in ihe soil to kill later germinilmg weeds Maxiininn inici 
low coverage can be oblamed when the ciop is at an e.ul 
sUi|-e of giowtli. I'AKAUUAT sluMild he applied wh- 
weeds iiio at an eaily stage id' giowlb (Iroiu sliortly alii 
emergence nniil \1 inches high). Use 1 lb per acre < 
PAK.AOUATafiei weeds aie ? iiu lies high. Use :S to .UJ ;■ 
waiei with the Vihiajel and 5t) to lOU gal per HCie willi lii 
drdible bar. 
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ROADSIDES AND NON-CROP AREAS 



■k\ 



I hu I'oiil lul 1)1 vi'rol.iliuu in u.i^lf ]il:ii.i.'s. iIm\ i,'wa) >, 
[liiikirif; u[Oii>, piuuK, dilcliL'S. ;ilnii^ m.nlsklcs ;intl r;iilroLnls, 
.iiiil iiinici |)iiwi;r lines is iif itilcicM In in.iriy t;riiii|)s. 

Fencerows and Farm Areas 

Tlic iLinnLT rc'cuijiii/.es that weeds yruwinp in loiiccuiws, 
umiind buildings. j[id on roadsides arc suiirccs til poiciitiul 
wcoil nik'slalion lo pilicr parts of Ins farni. hi adtiilitm. 
liinsh ;Hui weeds atound his ficUls harbor iiiscets. diseases. 
inul other pests thai nuty be detnnicnlal to his fainiiriii 
opcralioiis, or shrubs like wild cherry may be possible 
snnrees of livestock |)oisnnniL: lie may also wl'^h lo reclaim 
land on which willows or brush have eiuroachcd. Moreovei. 
he ha5 j pride in his rami and will uoi tolerate unkempl 
aieaS- 

f'hemicals thai may he used lo control such vegetation 
are listed in the sections "Pasture Weeds", page 34. "Shorl- 
icim tieneral Vegeialion Control", page 84. "Perennial 
Weed C'onlrol", page 80 and "Brush Control", page 88 and 
"Coiiiferous Urush Conlfol", page 89. Care must be taken 
1(1 avoid damage to ciops m ailiaceni liclds. Avoid soil 
stenlanis if the cheinical is likely lo wash unto areas where 
.crnjis ure grown. 

Roadsides, Rights-of-way anfl Waste Places 

The road superintendent is inteiested in controlling 
weeds and biusli to lednce the ct'st oT his winiei snow- 
removal program. Low vegetation will also give the H}ad- 
user a clcai view of other vehicles, animals, chiklren, and 
oihei ha/.aids. The engineer nuij.1 prevent brush encroach- 
ment onto the roa(.K\ay pK>per. keep the drainage ditches 
open, and even think of the tiie hazard of drv vegeialion in 
l.ite Slimmer. A giass cover, he Hiids. pievonis soil erosion 
much belter than weeds. With a niininium of care it also 



gives ^i well-kept appeai.ince lo the ]>iopeity under his 

COIlIfol. 

In sonic sil ual'oiis clienik.il giowlh lelardanls can be 
used lo reduce grass growth (jiage H.l) 

liotli radway and power-supply anihorilies are cun- 
ccrned witli mam laming safe ami accessible rights-of-way 
by conliollmg giowth of weeds and biush. 

In certain areas (hencaih guaid rails, m storage yards, 
and under the fences al ittad inieise-Mions). it may be 
ailvanlageoiis to completely kill all vegeialion tor a longer 
peiioci of lime. Chemicals aiul sujigeslioiis for tlieii use in 
ihis way aie pies.'nled in the section on "Long-term Total 
Vegetation Control", page 8.'i 

In roadside and riglit-of-way spraying, foi weed contiol 
(page 81), or brush control (page 8X), precautions should 
always be taken lo minimi/.e herbicide diit't (see page 82). 
For further infoimaiion on loadside si'iaying see Ontario 
Minisiry o\' Agiiculiuie ami Food Puiilicaiion 550. Road- 
sides - Clear and Ocaii. 

General Vegetation Control 

All citi/cns arc interested in the larmei's efforts towards 
more efficient [noduclion and in the engineer's plans for 
increased highv^ay safety and mote al tractive roadsides. 
They also a])}iieciale any program thai will control rag- 
weed, poison-ivy, and other plant pests tiiat cause so much 
human miseiy each ycai. Methods of lontfolhng weeds in 
.iiid aiound suji places as diiveways. siiMage yauls. |\iikiug 
lots and, moie lecentlv. m f.iim ponds and oiher waier 
areas, are of interest lo diveisc inihvidiials thioughoul 
Ontariv), 

All of these gioups aie inlcresled ui the control of 
vegetation as safely and as economically as ]->OiSiblc. The 
use \.}i vegetaiion-eoniri.)lling chemicals, commonly known 
as herbicides, is a big step in ihis direction, 
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ROADSIDE WEED CONTROL 



The mam objeclives ofa weed ciMitroi prttgram for road- 
sides are: 1 1 ) lo conliol tail growing weeds so that mowing 
costs can be niimmi/cil. {2) to conlrnl weeds thai may 
inlesi adjacent lanil by wind ihspeis.il ol seed. (.>) lo 
niainlain an altiactive giass cover that will mininii/e erosion 
piohlems. (4) to pievent buildup ol excessive vegeialion 
J ihai can liecome a fire lia/aid in late suinmei o: coniphcale 
, sih'w remov.d in winiei. Mosl bioadleal weeds aie siiscep- 
\,i lible lu early suinnier applications of 2.4-1) and related 



lierbicide (see Table 7, page 95). ilowc er, many w'-eds are 
not cfreciivciy contiolled by 2.4-D miMuies and these resis- 
tant weeds can heeoiue an ineieasing pioMcm unless oilier 
heriMcKlcs an used. The use ol s|ml h-alnienls with non- 
selective cheniicals thai may tem|)oiaidy injiiie ihe giass 
m.iy be juslitied in some eases lo conli'd isolaie-.l but dense 
palches ol dilfieiill weeds beloie they spiead and become ii 
iliajoi problem ovei .i huge aiea. 






GEMERAL BROADLEAF WEED CONTROL 



WEEDS 

Annii.il |ini;ulK";il wcfils in 

lu'wiy tiHisliiicliMl iiriMs iiiul 
lufdiiuil iir piTcnniiil bici.ui 
leaves. Misi-fplilitt: lo 2.4-D 

Most l'ii-niii.il Jiui Ik'iI>.k<.'ohs 
pcrfiiiii.il wfciis 



S\'iki cjifot 



■•,.-■:* 



Tf^EATMENT 

:.4-l), 16 o/ (;Ki(i) as ihe AMINI: ot LOWVOLAIILL 1 SILK in 20 to 30 ^:il 
watLT per acre Jpplicd in cirly summer. Sec Table 7 (pajits 95 und 96) lor weed 
susceplibilitKs lo 2,4-1), and 2,4-D mixtuies. 

:.4 l)/:.4.S 1 ( l/l) AMINl oi l.OW-VOl.ATIl.I- USTl K mtxliiros Jil M lo 4S 
o/ (:icid| III :U lo 50 ^;il walcr per ;un.v Apply in early miiiiiiht. Sco Tabic 7 
(panes 95 and ')6) fur li.s(iiiK "' *t'i''l species lulerant to 2.4-D alone. 

2.4-D/DlCHLORPROP(l/l) mixuire as LOW-VOLATlI.t ESTER al 32 oz to 

48 oz (acid) in 20 lo 50 gal per acre. Apply in early summer. DICAMBA + 
2.4-D. 'A to i plus 1 lo 2 lb (aclivel per acre in 10 lo 20 jial water. 

2.4D/2.4.S T(I/U 32 lo 4S o/. (acid) as AMINl <,r LOW-VOLATILE ESTER 
applied in early Mimmcr to control second year plaiils prior lo .seeding or in 
early fall to conirol first year plants. Some types of \v ild carrot may be more 
tolerant to [ll;^ treatment llian oiliers and may requite lepeated Irealment. 



SPOT TREATMENTS FOR DIFFICULT WEEDS 



WEEDS 



Canada Hustle, perennial 
sow-llustlc 



TREATMENT 

DlCAMBA/2,4-U, at 1 6 oz total acid per acre as the AMINE in late spring just 
prior to flowering. 

AMlTROLt: or AMITROLE T. 4 lb (active) in 50 lo 100 gal water, applied 
when the ibislles are in the head stape of growth. Use spot treatments only since 
Ijrasses are susceptible to this chemical and may be coni'olled for up lo one 
season. 

TBA (Trichlorobenzoic acid). 10 to 20 lb ;icid per acre or 4 to 8 oz acid per 1000 
sq H in sufficient spray volume to thoroughly wet all frliage. Apply as a spot 
treatment only, grass cover may be removed for one season. 

DICAMBA, S oz per acre applied in mid-June or when 'lowering. 

2,4-D. 16 oz (acid) per acre applied in mid-June when I lowering and repeated in 
early September. 

AMITROLE or AMITROLE T. 4 Ui (active) in 50 gal water. Spray lo wet in early 
summer before flowering. Use spot trcaimeiits only, .shice grasses are susceptible 
to this chemical and may be controlled for up to 1 season. 

GLYPHOSATE (ROUNO-UP). 2 lo 3 lb per acre in 20 lo 30 gal water. Apply 
wiien field bindweed has reached full flower, Canada thi.slle has at least started 
to flower and milkweed has at least reached the bud stage. Use spot treatments 
only, since grasses ate susceptible to ibis chemical and -nay be controlled for 
up to one season. 

U7i/7i' it is imporlaiil Ut amlrol weeds on roailskk'S, it is absohiiciy essential to take precautimis to avoid daniage to tw 
target vegetation adjacent to the roadside or right of way (sec section on Reduction of Hcrlmid,d Drift below). 



Leafy and cypress spurge 



l-'ield bindweed 



Milkweed 



l-"ield hintlweed. milkweed 
and Canada thistle 



REDUCTION OF HERBICIDAL DRIFT 



M'i 



U\ ilic .ipplicLiiiun ul iierliicides, especially of ilic hor- 
iimne type (2.4-D. 11,4, 5-T. mccnprop. dichlorprup, dicatn- 
ha. etc), scusiiive ciops (j',r;ipcs. idiiuiluc;.. ItiniipN. Uibiiccn. 
beans, caviois. beds, tiiiii hccs, onuiiiicnial pLniis and 
many others) beyatui the arc;i bein^ spiaycd can be dam- 
:i|icd by vapur drift m spray diifi, To icdiicc lla' danncr uf 
liL'ihictdal ill ill: 

1. Use only umine iDrniulations wlicn it is necessary lo 
;ipply liuiniuiic typo herbicides near sensitive iion-iari^el 
plaiiLs. 

2. Use llic iuwesi ptcssuic possible to iipply the herbicide. 
This ina> mean the use of a dribble bar. vibrajei iio//lc, 
DircclJ-spta iiu/./.lc. Hood jet oi more convcnlioiul iiu/- 
/.\c lips. 



3, Maniiiai; Hirers" rccomrnen Jaiions regarding no/./li 
spacing and hcrjrt stintild I'c caicfiilly lolUnvcd. It ina;. 
be neccssaiy lo inonrii iin/.lcs i^w skids to keep llicin a' 
acoiisianl disi.uice lumi ihc siiiiace lo be spiayetl. 

4. For roadsrde spiaying. ^anous spray addi1i\es. i- 
mVLKT ril. Niirb;ik-(.0. n\ Nalco-Trol aic irvailabl'- 
vvlrrcli may reduce spi.iy ilr d l by rncicasiii^'. Ihe viscosil\ 
or dcnsiiy ot the spiay. 'Iln-sc maioiials should be usd 
following mami lac liners' direct ions, and obscrviu' 
rioim.il proc. unions (vehrcle speed, wind vclociiy. pr^xi 
miiy U) sensitive crops, eii.) 



a 
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WAKNINC 'Ihosc m.-Uiuds jiid inniciijls ljii il\Iucc IhjI dn imi cliniiiuk* liorbi^iJjl Jiili In aic.is iK'.ir 
sensitive crops, all nurnrji prccaiiiions n.iust be laken.. It slumld be ciiipliaM/cd Uui cxtici.icly U<\\. e%cii 
invisible. Jiiiouius of sprav (Jrifl can ho very Jjnucinji to scnsiiivo crops In s»nie .■:isl:s, s,>r.iyiii;: Jiiiin(; 
ilie growing season should noi he L'Oiisidcrcd. 
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ROADSIDE GRASS RETARDATION 



There lias been considor.ible interest in growih-niodi- 
lying chemicals which wdl control the quantity of growth 
rather than be toxic when apphed to phints. 

Retardation of the growth of grasses and some bruadleaf 
plants on roadsides can be aclucved by spraving with 
MALEIC HYDRAZIDE (SLO-GRO) lU 4 to 6 lb per acre in 
40 gal water per acre. The turf should be ?• ui' more years 
old and should be grownig vigoiously ai lime of Uealiiient. 

MAINTAIN CFi:5 at : lo 3 lb per acre is also recom- 
mended for grass rcuirdaiion on roadsides anil ditch banks, 

Treatments should be applied in spring wiien tlie grass 
has Slatted to grow actively. In souihcin Ontario the besi 
time is early to nnd-May, depending on season variations. 

If the grass heigju is uneven, then the area should be 
mowed before spraying to improve its appearance. 

Fresh mowings and other debris should be removed 
befojc spiaying so lliat the spray is not prevented from 



reaching ihe growing grass. No mowr 
al leas, one week after ireaiment. 

The glow ih ot ccrcnn weeds r 
MALIilC in'DKAZIDF. The use v\ ;. 
at llie rale o\ 2 lb actne ingiedicnt 
rccominciided. The 2.4-D can he i 
HYDRAZIDF and the : clienncals 
time. 

MAINTAIN CFi:? will control . 
species mcludmg dandelion, black m 

Experience has shown that occasu 
yellowing of the grass aiier applic.iii' 
HYDRAZIDE or MAINTAIN CFi:5 
on .1 dark bhie-green color. 



ig should be done for 

; not coiHioiled b>' 
n amine sjIi of ZA-D 

per acre is therefore 
uixeii Willi MALLIC 

applicil at ihe same 

•veial bro.idleal' wectl 
'-'dick and duckweed, 
■naliy there is a slight 
.11 of eiihei MALi:iC 
Ol'tcn the j.'fas^s take. 



WEED CONTROL IN DRY DITCHES 

Wien ditches on roadsides or in other locations coiiiaiii WELDS IN AOl'ATIC LNVlRONMl NT, page "Z), llow- 

sianding or moving water, heibicidcs should not be applied ever, such permits aren't normalK n.xvssary for the appii- 

to emergent weeds without consulting the Ontario Ministry cation of herbicides to control weeds idiaceni to ditches or 

of the Environment regarding the need for a permit (see weeds in ditches when no water is picent-: 



WEEDS 
Cattails 



Bulrushes 
Other weeds 



TREATMENT 

AMITROLE (AMITROL, AMSZOL). 8 to 10 Ih (.iclive) pt-i ;iv -e in 400 ^:0 w;iier, 
V' to % lb active in 1 gal water per I 000 .m| fl. Apply when cillaiK are ae lively 
growing. 

DA LA PON. 10 lo 201b { product I per acre. uii\ed in 100 gal ^w^le^, 'j to ': lb 
(product) in 4 gal water per 1000 sq tl. Apply alter ■iecd head', have foiiiied. 

GLYPtlOSATE (ROUND UP) M VU lo .Vi Ihin 7.S lo 100 jja! *;Uer per aere ui I 
gal (product) in 100 ^liI water applied lo wet. Apply durhii; \w\- lo lale-ni)woi 
slage (mid-July to lale-Augu.sl) when callads are actively gro\^mg. 

PARAQUAT (GRAMOXONL). 1 lo 2 tb(;.ciivc| in 75 to 100 -;d «.iter ix r aere, 

U lo 1 pal (produel) per acre. Apply when ^ccil lie:iiis ;irc l..n g, uMialiy hoc 

July or August. 

2.4-D ESTER. 2 lb (active) in 7.S la 100 ^al w;iier pei acre. 

Sec ROADSIDE WEED CONTROL, page SI and Table 7. pagr 9S, for the most 
etfective ireatiiieiils for ilie species present. 






SHORT-TERM TOTAL VEGETATION CONTROL 

(Foliage Treatment Chemical Mowiny) 



('lu'inic:ils otlci an allcniativc In mowing in iiic.ts wlien.' 
U)|i-kili (if sliDil vL'i^clalinii is dusncii 'Ilicy .iic nlkMi 
Lunvcnioril ,11 kl ccoiiniiiiLMl, cs|iccLilly lUlsc tn Iciucs, 
aniuiid biiildijigs oi wlicrc ilie tenain us lULigli, Tlu' clicmi- 



cals lislcd in'low au' liisl apjiliL'd wlicn ilk' timwlli is aboiil 
(i iiilIics liij;h, S[iijy in iniu'li. 'lall vcj;iMaliim IS iiiuic 
(.tillkiill In kil! and >.aii Ihmmik' an inisi{;lilly \\ic lia/aul 

uliL'ii ll dlL'S. 



TREATMENT 

AMITROLL (AMI I ROL. AMIZOL). 4 l»» b 1!> (aclivr) jut aero m 20 In 40 g;tl 
Wilier (3 lo 5 o/. prodikt in 2 gai w;ilor per lOOtJ sq U). 

AMITROLL KAMITROL-T. CVTROL). .V6 II. (aclivc) p. r aero (6 11 u/. product) 
ill 4 s;il water per 1000 sc| fl. 

DIQUAT (REGLONE) or PARAQUAT (GRAMOXONL), I to 2 HMatdvc) per 
nvre in 100 ^al uaicr, 2 to 4 11 oz (pnuliicll iii 4 t;al wnler i>cr 1000 mj tt, (Sec 
iiole lieUiw.) 

SODIUM CHLORATE MIXTURES or I'OLVBOR CTIEOirATE. V/i Ihtprocliicl) 
per ^al water or AM MATE \. 7^ lt> (I'roducl) per [;al. \VeI all f<)iia^:e. 

GLVrHOSATE (ROUNDUP). 1': to 2 1l>(auivc) id 20 ti- 10 k^I wat.-r per acre. 



All iroalmcnis rci,(iniiin:ikiod abuvi- except AMITROIJ- 
and ROUNIKT aic wiili cuiii.icl clieniieals - Lhcnni.,ds 
llial "hurn" any leLivcs llie> loueli. SuhsequciU Ucalmcills. 
2 or 3 during the season, will be letiuiicd to keep tlic tover 

SJHlll. 

The AMMATi; X and ihc SODIUM CllLORATI- 
MIXTURES and POLVBOR ClILORATi: arc supplied in 
water so as to wci nil roiiape. These cheinicals arc corrosive 
to niclal M\i.\ special i.aie with spia>ei mainteiiaiiee is 
important. The use of SODIL'M CIII.OKATl' MIXTURL.S 
helps to rciluce Ihe lire lia/ard associatetl wiih the use oi 
the pure chemieai. ClILORATIiS arc. however, puisonous 
to livestock and proper precautions shouUi be taken wlien 
using ilicm. 

DIQUAT and PARAQUAT should he used al ihe hi-her 
rates and wilh a higher volume ol u.ilei loi dense weed 
giowth. Tor chemical iiiouuig along u^.ulsidcs aiui olhcr 
areas whcru a scorch is desired, '/; lb PARAQUAT will be 



adcciuaie. DIQUAT and PARAQUVT may be added lo tank 
mixes ol soi\ sleiilanls such as .\TRA/INi; or DIURON 
where imnicdiatc lop-kill jiid loug-lciin sleiih/aliuii arc 
desiieii. 

AMITROLL. AMlTROLh T. or ROUNDUP nuisi be 
applied lo actively giouirig toliai."-' lo be ellcciive. These 
treainients arc slowei .iciiiig ilian the oihcis riienlioiicd in 
ihis giouii. Willi AMnROLL'. Iu.iUhI plants slop giowmg 
.iu^\ luin white heioie *!> mg. Ri growih is lioni lieshly 
geimiiialmg plants oi unileigU'iiiul paits ol peiemiial 
\^■ceds. All lohage slmukl be thoionghly wet lur best results, 
The addituMi of BROMACIL at 1 o lb (active t per acre will 
increase the lenglh of coniiol "biained with the AMI- 
TROLL" treatments and only oP'' Ireatmcnl may be re- 
<]Uiieil per season. 

Do iiol use soil sieiilaiils such .' . ATKA/IM.. DIURON. 
.i\n\ BROMACIL aiouiul uselul iiC's. 



r 






LONG-TERM TOTAL VEGETATION CONTROL 

(Bare Areas — Soil Sterilization} 



l( iiiiiy be ilesirnhlc i<t m:iinl;iiii L-cri:im ,irc.is cmnplcitjly 
free of vcudatioii- UsLi;iily Iwo prublciiis arc involved, f'lrsl, 
the exisling vcgct:ilion must be desiroycd - including tlie 
destruction of underground stems ;iiid rtiuts o\' pcrennijis. 
Second, the bare area thus produced must be nKiiniiiiiied 
either by long-term soil sterilization or by foliage Ireatmeiil 
of weed seedlings. 



Siinie sod sk'iiliiiiis vvdl kdl i.'\isImi).', \rgc(;iiiiiii. Oilicis. 
while cxci'llcnl Inr [ii;iint:iiiuiin ilie Iciji' .iic;i, may hi; used 
niDie ccdiiiiiiiicaliy il cmnhiiied willi anntlicr chemical lo 
kitt :\isling giowili, II a mixed po|iiil;ihuii ol wectis is 
prcscni, coniliiiialions of cliomicals thai wd! kill ihe dif- 
feieiii lypcs iiui} be used ailv.iniageoiisly. 



TREATMENT 

AMMATE X, POLYBOR CHLORATE, SODIUM CHLORATE Ml \TUR LS, as 

recommended in "Short-term Total Vegoiittion Control" section, puye S4. 
Repeal applications are necessary lor bare areas. 

AMIZINE. 20 lb (product) per acre. Apply in 100 gal water per acre, wlien 
weeds are growing actively. 

BROMACIL (HYVAR X, HYVAR XL). 5 to 10 Ib(aclive) per acre or 2'/i lo 
5 oz (product) in 4 gal water per 1000 sq ft. 

BROMACIL +DIURON (KROVAR), lOlo 13 lb (active) per i.cre. 

DIURON (KARMEX), 15 to 20 lb (active) per acre or 10 oz (product) per 1000 
sq tt. Do not use on drivewsiy.s. 

MIXTURES OF BORATES AND CHLORATES WITH OTHER HI RBICIDES. 
Several of these mixtures are available. Follow manufacturer's dircclions. 

PROMETONE, 20 lb (active) per acre. 

KARBUTYLATE(TANDEX). 5 lo 10 lb (active) per acre or 2'/i to 5 o/. 
(product) in 4 gal water per 1.000 sq ft. 

SIMAZINE or ATRAZINE. 10 to 20 lb (active) per acre or 5 lo ID o/. pr.iducl 
in 4 gal water per 1000 sq ft. 

SIMAZINE + ATRAZINE (ERAMOX), 10 lo 20 lb (active) per acrt »r 5 to 10 
oz product m 4 gal water per 1000 sq ft. 

ERBOTAN, 5 to 10 lb (aclive) per acre for one or two seasons control, 
respectively. 

TEBUTHIURON (SPIKE), 5 or 10 lb (active) per acre for 2 or 3 s<.-nsons conliul, 
respectively. 



CAUTION - Tlie above chemicals may soinelimes be used lo treat aiens iliai are close ii> g:irilens. 
desirable trees, etc. Since llicsc chemicals will kill jny plant that they coiiiaci. special care ami io'eihoii[;lii 
must be used in their application. If the area (for example, a diivewayl is highei ihan ihe iieaii>y lluwei 
beds, the chemical may wash onto them with the firsi ram. If (rccs oi shiubsaic fceJmg mulci He tteaied 
area, the chemical may leach li> ibcii roots and cause mjuiy. 



-J 



llmform coverage with all chemicals is essenlial. Touch- 
up opeialions sliould be expected, as a single lieaimenl will 
scldum give complcic eradication. 

It IS usually found that Iwo apphcaiions ol ihc iowei 
recommended rate, ie 5 to 10 lb per acre depending on the 
chemical used, spaced 6 to 12 nionihs aparl. gives belter 
results than one sintjie application of ilie higliei recom- 
mended rale. 

The length of weed control obtained with soil sicrikmls 
will depend on several factors whlcii incliuic ilie raiiit'all, 
soil type and amount applied. Control is usually maintained 
longer in heavier soil types, while in sandy soils and gravel 
areas the length of effective control is much less. 

Certain weed species survive and/or readily reestablish 



fr.Hii seed on Irealed siles. These iikhule plamlam nii 
niUKON-lieaied sues; iimilciii on lil '( )M Afl 1 -licaied 
sKcs. crabgi.iss on A I K A/INl -tiealcd mu-s. (u-hl In. i si- (ail 
on LKHOTAN or SI'IKL licated sites .md dandelion on 
KARBUTYLATL treated sites 

The regrowlli nl these species can be pu-venieti by lieai- 
menl wilh heibicides which kill llicse pi nils, le 2.4-1) for 
dafRlelions and plaiUains. 

Care slumki be exercised when scleciiiig a chemical lo 
use on driveways because washing ol t'le chemical onto 
nearby lawns and gardens may occur, h situations where 
this may occui it is advis.dile to use one o\' the chemical.'; 
iisied uiidei "Slioii-ieim Ccneral Vegeiaii'-n Control", page 
84 or "Driveway and Patios", page 73. 



E- 



PERENNIAL WEED CONTROL (NON-CROP LAND) 



IViciiiliiii wcciU arc mou- ili 
iiiial wi'cJs l)i\',msc u'l^unvlli i'. 
ground p:iits jlk'r lln; lup (jmwl 
III rncLlKimuiil means, Iti mm-^ivv 



liciill lo t nnhiil l!i:iii .111- 
.vllis lapulK lium illuliM- 
h K ii-mi'voil liy LliLMiiu-al 
,1 Liiul llu'v pnst' -.i s[n.'i.ial 



pruhk'iii Ir'i aiisi,' I nil ivaium ciiMmt hi.' usi'd Im llirn 
1. nnlmi. ("Iii'iiiivals nuisI kill llu" 1 ■ ml s\ sU'ui as ufll as llu' ^ 
;ihnve);iiiund pai Is In j;iu' rt k'l li\ ■ pi-n'niii.il wtTil iiniliol, '■ 



WEEDS 

All pcfcnnials, nimsulcchvc 
control 



2,4-[)-susci.'plible wt't'ils 



rvtrnrceiis antl brush (less. 
tlian 5 ft) 

C'an.uLi lliislk', perennial 
sow-thi-slli.' 



Leafy aiul t yiTess spin t;e. 
tieiU liinti vM-ed 



|-icld hnulweed, nnlkweed 
aiu! Canada Ihislle 



Mdkwcod 



tioldciiiod 



Quack grass and olhcr 
creu',piny-roo[ed grJs>L'^, 



I'erennial weeds m pastures 



TREATMENT 

[HURON (KARMtX), 15 to 20 Ih(aclivc) ni 100 yal water ptr acre or 10 oz 
(product) in 4 yal water per 1 000 sq ft. 

SIMAZlNt or ATRAZlNt. 1 to 20 llHaclivef per acre 01 5 lu 10 0/ (product) 
in 4 ya! water per 1000 sq It. Apply as a coarse spray, anil^ting mix lure. 

SOUILiM CIILORATi: MIXTURLS 1 11) or AMMATt X. 1'/: Ih (product) per 
100 sq ft. Use dry or at about 4 lb product per ^al water. 

BROMACIL(HYVAR X, HYVAR XL). 5 to 10 lb (active) per acre or 2'/z to 5 
0/. (product) ill 4 gal water per I 000 sq ft. Follow maiiufaf turcr'.s direct loii.s 
re^jarding agitation. 

AMIZINE, 20 II) (product) per acre. Apply in 100 gal water per acre, when weed.s 
are jjrowiiig actively. 

BROMACIL +UIURON(KROVAR), lOtn 1 .Ub (active) ner acre. 

2,4- D, ! 6 to 24 oz acid a.s the amine or low-mlalile esler in 20 to .10 yal w:iler 
per acre. Sec Talite 7 (pa^jes 95 and 96) for list of weet.1 sn-.ceptil»ilities lo 
2,4-D and related clicniicals. 

See .sections on liru.sli Control and Ever^ireen and Coniler ( ontrol. payes S8 lo 89, 
for susceptibility of woody species lo 2,4-L) and related ci'mpounds. 

DICAMBA. 2,4-1) mixtures S to 16 o/. total acid per acre. 

AMITROLL or AMITROLh T. 4 lb (active) in 50 lo 100 ^^al water. Spot 
treatments wlicn lliistles arc in the iieatl stajjc o\ ijrowlli. 

BORATL COMPOUNDS, II2 (o 2 lb product per 1 00 sq li. 

MIXTURES OF BORATES AND CHLORATES WITH 1 HER HLRUICIDES. 

Several of lliese mixtures are available. Follow niannfaclm er's directions. 

TBA (Trichlorobcnzoic acid), 10 to 20 lb acid per acre or 4 lo 8 0/ acitl per 
lOOOsq ft. 

GLYI4I0SATE (ROUND-UP), 2 to 3 lb per acre in 20 lo tO t;al water. Apply 
when field bindweed lias reached full flower. Canada iliisile has ai least readied 
the bud stage. 

AMITROLE or AMITROLE T. 4 lb (active) in 50 10 100 I'al water per acre as a 
spot treatment before flowering. 

2,4-D/2.4,5-T mixture, 1 [« 2 lb acid per 100 ijal wiilcr. Ai'ply in June and wet 
all foliage, 

AMITROLL (AMITROL, AMIZOL). 4 to 6 lb (active) pei acre (2 to ' lb for 
control) or '/: 01 per sq yd. 

AMITROL T, I'/i gal per acre. Wail at least 10 d^iys beforf plowing or disking. 

GLVPMOSATE (ROUNDUP). I"; to 2 Ib(aciive) in 20 In .10 gal w.ner per acre. 
Apply uhen quack grass is actively' growing and has .1 to 4 new leaves on each 
.shoot. Wail ai least 5 days before mowing or working the area. 

DALAI'ON. 10 to 15 Ib(pr(MlucI» iier acre or 4 0/ per lOUO sq ft (7 lo 10 1b 
for control). Wail at least three days before plowing or d ■king, 

I'RONAMIDE (KFRB). 1 lo I'j lb (active J per acre in _10 10 40 gal wafer. 
Apph 111 fall, lale Sepiembcr to early November, before soil freezes. 

ATRAZINE (See reconimend;itions under Field Corn, paf:e 28). 

Sec pages 34 and 35. 



WAI^NINC. ■ Unless utlioiwisc rocouHiicnJcd, the ah. no iicainiciils slnnild nol be u-cd in cui[> silua- 
lions Tlicii use should also be :i\nideil if ilic clieiiiii.-al is likcK lo wash ui lea^'h iiilo au\i ot'cupicd h\ ihe 
roots o\ desiiablc liccs or oilier plains, I'lecuilions should also be lolloued lo avoid spiay dull onio 
noM-iarj;et vegeiatiim. 







Till- us.' ol SOnitM Clil OK \ I I Mi\ I [iKI S \ I KA 
/INi'. SlMA/INl-;. llUOMAni , IHliKON'. UOKAII 
<()MI'()11N1)S or AMMA'M, \ immi ..-kMiv.-lv , .r, Jc-.tihcl 
:ilmvr, is |'i'iu'r;illy litilili'il hy i. nsl In llic Ii.iihIIihj; nl mii:iII 
I'.il' 1h;s III |i'-M"illil,ii Wi.'i'ds 1 lir ^ lictilk, .il I'llln'i Kmi lies 
ilnwii In llic wt'fd mill sysli:ni, nt niiikrs llir ' iiI.ha' snil 
hi\u Ini ,1 [K'iuhI nl liiik'. \;uviiiy, luuil .1 Irw iihHllhs In 
scvci.il _\c,iis tlopcu Jiiii: nil iIk- ^lu'iiiu.il. i.iu- ni .ipplkj- 
I inn, ami Siiil lyjic. t,ii"m.'i.illv . i.in|i.s i .iiiiinl Ih' j'.inwii 
siKci'ssliilly iiniil iIk" I'l kvi nl llic i lu'iiiu ,il I lis i.lis.i|i- 
pLMiOil. Coin, iinwovc:. , .111 he guu\ii s,iifly wlicii I null i.ilcs 
..t SIMAZIM- and ATKA/INI^ ;irc applied. 

Snine perennial vvceils such as Ijcld innducL-J. Iimselail. 
goldcniDd, inilkwcod aiul iiiackL'ii li'in au' dillKiill 10 eiadi- 
L-atc a( ilie loucr raics ul DURON. SIMA/IM-.. AT KA- 
ZINE. :ind BKOMACIL. Mixuircs L.f these diciuuals uiih 
SODIUM CHLORATE: or BOKATi:S ;uc usually more 
clfeciive on ihese wecd^. 

\hc ilic SODIUM CilLORATh MiXTURl S m leuuce 
iht* I'lre h>t7aid a.'^soeuiied uilh liie puio ^henucal. All 
SODIUM CHLOIMTliS may be poisonous lo hvcsinck. 
l-MJlow diieelions on llic eoiUainoi caretuily when usiny 
iliis chemical. Special prccauuoiis aie ouihiietl m discus-siun 
of this chemical on pai^e 2 1 , 

DALAPON, AMITROLL or AMlTROlh T nuisi he 
applied In actively giowuij; cjuack [iiass toliaiie \o hecllcc- 
live - DALAI'ON will icmam Iomc in nmsi ciops lor a 
peritul oi' 4 to 5 weeks aliei applicalinn; loiigei if cnld m 
drv weather occurs. Wiih AMITROLJ- and A.MITROI.I. T. 



il'isi Mr Id L 1 1 >ps > .Ml 111' |i|.ii)U'd s.ih'lv ' 1.1 i ui'i'k'. ,il ii'r 
.' pplu alioii ol I he 1 lu'ini. al. I nllnvi.' {he iii.uiiil.u luiei \ 
ihii\linns lauliilly il ihe .i[ej is In lu' : seeded. Hmh llie 
DAI Al'ON .iiid AMI'IROM iiealiueuls ;iie nl value m 
■ pol liiMluit.' pal( lies nl (jiiack j'lass ui ,■ held llial is iinl 
I'nhicly Milf-lril, KIKIl is elleUive lni die mnlinl nl 
i|n.ick I'.i.iss ami nlliei peieiiuial }',i asst s, however, must 
hi oaddea\ed uecds ai e iml 1. niil 1 idled. 

While die lops ol many peiemu.d weds may he con- 
, lulled Ih' doses nl ,1,l-|) ihal iiia\' he .eleclively used in 
csislaiil cinps. hea\iei doses. ,is desciil>ed aho\e. musl he 
.ised if CTiidicalion is lo he alieuipled. S''\eial apjihcalions 
upon successive stales ol' icniowili will iMohahU he neces- 
s,ii\. Ceiiei.tlly. liealmenls wilh 2,dd) iuiiiu(; lapid devel- 
opmcni of the weed, al aiiout ihe early bud lo nnueiin^^ 
siajies of prow'th, aie most etfective. Spray s)iould be 
applKHl lo ihoiouglily wei ail t'oliajie. 

Heavier doses of I!,^-!) on patches of weeds in;i\' be 
applied duruig uornuil selective sprayuij^ .ipei.iiions meiely 
li\ sKuvmg down liie spiayer speed m die mtesied areas. 
Lucal crop damage should he expected v.here this is done. 

'Die more persistent weeds such as leaiy spuige and field 
bnidweed are dilTicull lo CKidieale wiih "l.d D. .md ;i long- 
laiige coniiol [irogiam using this chemical is usually lol- 
lowed. TBA gives good contiol of such deep-rooteil peteii- 
nials. Its action is similar lo 2,4-D bui ii persists much 
longei 111 the s<'d, 

2.4-1) is inel'tcclive against quack gias> and olhei giassy 
peiennials. 



POISON-IVY CONTROL 



Several chemicals h.ive been siiown 10 he elhviivcloi 
llie contti'l of poison-ivv . H^\^e\el , some growth nu\ 
occur after treatment with any ol' these chemicals and 
retrejtrneiiis will be necessary Ilj achieve eiadicaiion. The 



chemical iicaimeiit lor poison-ivy must lake inlo ,Ki.nunt 
ihc location In which 'he weed is growing, 11 desirable 
shrubs or trees arc present, the sod su-rilanis should be 
avoided, jnd liie otiior materials used wiih cjutiun. 



r'^^'S 
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TREATMEMT 

AMITROLL (AMITROL. AMIZOLl, 3 Ih (aclive) per ucrc in 100 U. 200 gal 

water or 2 oz (produeO in 3 gal nau-r. Thorouglily wel all foliaiie 

AMITROLE T t AMITROL-T. CYTROL). 3.6 lb (active) per aere m 100 pal 
waier or 1': II o/. (piodiul) per gal water. Tliorougldy wel all loli'i^e, apply 
uhen plants are aclivLdy growing. 

AMMATL X, 'i to I II) (product) per gal water. Tliorouglily wet all loliage. 

FLNOPROP (SILVEX). 2'/; lb (acid) per aere, or Vi 01 (acid) in 3 ijal water. 
riioruuglily wet all luliajiO. 

SODICM ClILORAIi: MIXTURl S or I'OLYIIOR CIILORAll:, I', lb lo 2 It) 

( prod lie 1 ) per fi.A wait r per 100 .s(| tl. Spray loliage and groun<l ao-a. 

2.4-1). 2.4 I)/2,4.5-T. or 2,4-D/DlCnLORPROP LOVV-VOLATILI LSTLR 
tormulations, 2 lb (acid) per acre, or 2'/i oz (nciU) in 10 gal water. Tlioronslily 
wel all fidiage 

BOR\TI- COMPOUNDS. 4 to 6 ih ( produell'per 100 s»i It. 

2.4-1). MLCOi'ROP, l)lCAMUA(KILLEX)mtXlurcs.a( I60/. + S oz + 1.5 iU 

per acre in 1 gal spr; y. 

2.4 1) + Die AMU A, al Ui o/, + S .)/ per acre in 10 gal .spray. 



£ 
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A 2- <'i ,' };.iiliin spr;iyor i\ llu- mosl ci>nvi'iiii.*iii iiiollioil 
111 iii'|>lyiiiK licihiciik-s III pLiklu's dT pnismi-ivy. iluMniifJi 
t;iivcr;i|'.c u\ llic k-iivc. wilii llic -.pKtv k isMnH;il l-'i iikisi- 
iiltiin cKcci. Alloi spi.iyiiij;. llu' ;ikm \iinnld ho K'li .li.mo 
mill! llif pi:iiHs ilic, Ilioii lliL- ilt'.u! sionisshuulil he gallioied 
uji :irul huiifil, l.vcii ;il Ihis sU\'^c x::uc slinuhl be lakfii .is 



pdistiiiiiii' 111,1V he hiiiui-iil .ihuijl hv h:iiiilliii)- the il<' 
|i|;ml. 

AH luMliiii'iiK :in- I in IS I el iri live when llie piiiMiiiiv\ 
III lull le.il .itiil i^unviiig :kli,ely. Iiuill .ihniil Jliik' IS 

July ^]. 



**?^fx 



BRUSH CONTROL 



Tlicre arc several Id-iimqnes iluu nuy he used loi ilie 
clieniical coiitfui oT deciduous woitdy species: sleni kili>ij;e 
spfiiys. l>as;il haik spiays. riilliiit; or spoi lieahnenis. 'llio 
clioiee of lechiiique will ilepeiid on siieh laeiors as Iniish 



lype. aecossibiljiy. ;ivailahiliiy ol cquipmein, proxijuiiy 
Misicepiihle eiops 01 iini.iinentai \e^elaiion, and llic si/c 
Ihe coiiliol piogiam. 



Stem Foliage Treatment 



'.V 



Sleni loluijie luMhiicui ol' hmsli siioidd he liiuiiod iw 
siiiallci giiiu ill (less ilian lU t"i in lioitilil). Tre.1i men is 
shuulj be applied lo ihiiroughly wei the stems .uid fuliage 
In the pnmi of luimt!'. This icchiiiquc is tiHtst et'fcelive jusi 
alier tiill leal* de\elupmeti[ 111 late sfMing or caily siuniiicr. 



The clioiec ol" elicmieaU Pir eonirolling stands ol de> 
duoiis biiish should be based 011 the suseepiihiUfies ol" i!: 
predoiiiiiiaiit species (see TabL' 0. page 91). or wliellier ll 
brush lo be cotilrollctl is near Itoines. rccrcaliotial areas, ei 



SPECIES 

See lahle d 



Ash, iiiekorv. o.ikN 



Oaks, maples 

O.ik. ni.iple. aliler. 
hickt>ry .iiul ash 



TREATMENT 

:.4-0 AMIML or LOW- VOLATILE LSTLR.4S lo o4 m^ (aeid) per 100 gal 
v\aicr. One appliteaiion is sullicieni liir stisceplihte speeics. 

2.4.S-T AMINE or LOW-VOLATILt tSTER. 4H to 6 I 0/ (aeid) per 100 gal 
w aler, 

2.4-I)/2.4.5T(l/I) AMINLor LOW-VOLATILL LSILR, mix lures ai 4S to 64 
01. (aeid) per 1 00 k^' "a aier. 

2.4-U/UICIILORPROP ( l/l) LOW-VOLATILL I-STI R. 80 lo 96 oz (aciil) 

per 100 ga! wntcr. 

AMMONIUM SULLAMATE or SOUILM CHLORATI MIXTURES, 
coiiccnirnlions of '/i or 1 lb per ^la! water. Use spray vi'himes lictwcen 100 aiul 
200 gal per acre depcntlinp on densiry ot brush, or spi^iy uiilii runoff. Either of 
these rrcalnic-nis i,s useful where spray and vapor thifl niinbl h:irni crctps. 

DICAMBA (UYCLEtR) at 40 01 + 2.4 U AMINE or I OW-VOLATILt LSTKR, 
per 100 i>al walcr. 

DICAMBA (DYCLEER) at 52 o/. + 2.4-t)/l)lCHLORlR01' ( 1/ 1 ). 64 0/ (acid) 
per 100 gal water (TANK MIX). 

rLNOI'ROP(SlLVEX). 3 lo 4 lb per I 00 yal water. 1 Ins Ireatmonl is more 
effective than 2.4-U or 2,4, 5-T on oak or maple. 

KRENITL. 5 lo 7 lb per 100 yal water. Ihnrouj.'h eu\. ia[;c is essenlial. The 
addition of 0.25 to 0.5 per cent surfactant (WK, TWtIN 20, or TRI ION X-IOOt 
may he required for difficult species like poplar or in •-lands mixtii with 
eonilers. 






Basal-Bark Treatment 



i 



9 

■■■".-I 



Tlic UASAL-IIARK iieatiiicni is usL-liil im :i \\Kle range 
of trees ;md hrusli willi ;i Inink di.micler up lo ;iliuiil 6 
iiiclics. The clieniical is applied so as lo ilioruughly cover 
ilic basal i 2 iiielics of llic trunk uiid .my exposed lotiis. l-or 
oak, hickory, basiwood, o: ash. trealmcnls arc niusl ctTcc^ 
live from Fcbtiiary to June. Most other species may be 
treated at any season oi the year. 



i.ipbt, snnple equiiniu-nl. loiipled uiih ilii' possibihiy ol 
W nler opei;ilinn\. when hibni is i.he,ipt i ;ind aci.e-.s lo 
sv/anipy areas possiide, ^ive ihis healnuiil an impiHlaiil 
spul in a bru.sli eoiihoi piograilK 



SPECIES 

Most spcL'ies 
Hawthorn 



TREAT1V1ENT 

2,4-D/2,4,5-T LOW-VOL \TILE ESTLR MIXTURL. 2 lb .icid per 10 gal luel <iil. 

2,4-D LOW-VOLATILE liSTER, 3 lb acid per 10 g:d fuel oil. 



Stump Treatment after Cutting 



In many cases it is more desirable lo remove existing 
brush by hand than to kill it by spraying and leave the dead 
material standing. The stump Ireaimenl is pai ticiilariy 
usehil in preventing the vigorous legrowih ihal is the 
characteristic response of many deciduous species alier the 
cutting. Moreover, killmg the stump is the first step t.iwards 
encouragmg it to rot. 

All ol the ircalments must be applied to freshly exposed 
wood. They may be applied at any season of the year. 



pieferably righl after die tree oi hiusli is ul. if. however, 
an old slump is to be killed, it should be split with a wedge, 
or have holes dulled inlu il, so lluil fresli wood should be 
exposed to ihe chemical. Kegrowlli Imm an old slump 
should be treated as well as ihe slump prop':i. 

If spray is used, all suifaces of ihe vimnp should be 
treated. Vaiious dye (Duponl Kodamni' Ked) nialeiials 
may be added lo the herbicide to facilitate keeping, track, yf 
sprayed stumps. 



WEEDS 
Most species 



TREATMENT 

AMMATE X, 25 lb (product) in 10 yal waler or 1 nz (dry) per incli nf slump 

diaiueler. Spray, paint, or dry applications. 

SODIUM CHLORATE MIXTURES, 1'/. o/. (prndueO per iiieh of ■-lump 
diameter, ilry applicalioii, 

2.4-D LOW-VOLATILE ESTER or 2,4-D + 2,4. 5-T mixture, 2 11. leid in 10 ^al 
fuel oil. Spray or paint. 



EVERGREEN or CONIFER CONTROL 

Foliage Treatment 



All of the trcatmenis are applied so as to thoroughly wel 
all tohage. Use low pressure and apply fioni SO to 150 gal 
solution pei acre, dependmg ow the amount of foliage. 

The TCA trealnienls of evergreens, applied during the 
growing season, will control balsam, spiuce, and pine. Thor- 



))ugh coverage is pailiculaily impouanl. .md the addition ot 
a wetting agent will inciease eltectivcness. 

TBA (TRIC11L0R0HI:N/{)K" AClDji- also clleclive on 
evergreens. Il may he applied alone, or with AMMA'^L X, 
or 2,4-D/2,4-T mixtures. 



SPECIES 

Spruce, balsam, pmc 



Mixed stands tc{iiulers ani 
deciduous lirush) 



TREATMENT 

TCA, 10 to 15 lb acid per 

TBA (TRICllLOKOBtN/.OIC ACID). 3 lb acid per 100 ^.il wiiUr 

AMMATE X, in oil- water einulsioii, (>0 ll> proilucl per 100 ^.i\ ujl valLr 
emulsion. Eollow manutaclurer's directions. 

PARAQUAT (GRAMOXONE), 1 lb per 100 sal walrr. Apply in .M'Tlnp or 
early .suiumcr. Thorough coverage is neetled. 

The above trealmenls can be combiniii willi ilic 2,4 1). :.4,S 1 . I'l( HI OKI'KOI' 
trealmcnis that arc recommended for tbc species (»l di.cidu<His br isli prcseiil 
(sec Tabic 6. page 91). 

DICAMUA AMINE (DYCLEEK), 40 o£ + 2.4.D AMINE OR LOV VOLATlLl. 
ESTER ^11 KG oz per 100 pal water. 

DICAMHA AMINE (DVCLEER). .12 o/ + 2.4 D/DICHLORPROIM / 1) 
LOW-VOLATILE ESTER al 64 07. per 100 gal waier applied in spring or early 
summer. Thorough coverage is needed. 

£" 






y< 



■'XC^V'S 



S! 
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GENERAL TREAl MENTS FOR WOODY SPECIES 

Soil Treatment 



Siii|;li." ni M.-;incu\i Ih'Cn or slinibs m;iy lie loniiollcfl 
cllkiciiily Willi dry .ipplic;ilions ol BOKATIIS. ClILO- 
KATLS. ur AMMATli X. Apply the i;hcrnical in ;i hiind ;il 



ihe has*; n\' llic pUml. rolldwiiig the m;inuracUiicr'b di' 

IRIIIS. 



Sucker Control After Pruning 



M;iny Uu'es spuuii pruliricjily iifloi lliey have been 
pruned. The ;ipphciilion of foiiiricd (ree-wound dicssings [o 
ilic surTiiee tit" ihe cuis can reduce ilic nunihcr of new 
sprouls iVoni many iiee ipecics. These pniiils improve uLiiu- 



r.il inhibilion ;ichievcd throrj^h ihc use ol" pioper uiiniii' 
toehiutiucs. Thoy do nol su[>slinuc loi piun tiimmiu}! pt 
titc. All piuiiiiig should be done lo strong luieials. Sc> 
pruning should be avoided, 



SPECIES 

Willow. popUir. iiij[il(.'. oak, 
elm. bijs^wood, apple 



TREATMENT 



Surface iree-wound dressing conlaining 1% ALPHA NAPHTHALCNEACETIC 
ACID, ETHYL ESTtR aRE-HOLD). 

Aerosol can containing a liglit :isphalt and 1'^ ALPHA 
NAPHTHALENEACETIC ACID. ETHYL ESTER (1 RE-HOLD). 



Be^l lesuiis will be obt;iined if the materials are applied 
to ihc cuts between Apnl 15 and July 15. Treatment ol all 
L-uls is imt>oMuiii, ;is eiieh is a potential location i'or sprout- 
ing from both dormuni and adveniilious buds. Cover tlie 



eiUirc cut and jboul 'j inch of the sutroundinp bark c 
cialiy below the cut. Heavv tree-wound dressing will 
versely dlTect rale ol callus liumalion of some species. 








METRIC EQUIVALENTS 


1 lb pei 


acre =1.12 kg/ha (kilogram per hectare) 
1 kg/ha = 0.89 lb per acre 


1 gal 


per acre = 11.2 2/ha (litre per hectare) 
1 Wh = 0.7 pt per acre 


SEE PAGE 97 
FOR OTHER METRIC EQUIVALENTS 
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l()l.l\(,l. S1'UA\S (H 2.4-1), Z.4,S-I, 2.4 Il/i,4,5-l, 2,4-l>/l)K IIIOUI'UOI' MIXllUIS. AM> 
AMMONIUM SHI I AMAIi:. 



J 









2.4-1) 


2.4-1) 










2.4..=;- r 


Dicliliirpiitp 


Ainrnuiiiuin 


C Omniun iiaiiii' 


2,4-1) 


2,4,5-1 


(i:l) 


(1:1) 


sullanialc 


i.lik-r 


S-l 


S-l 


SI 


S 




urhitrviiac 


K 


K 


R 




■S-l 


.sh 


K 


l-R 


K 


S-l 




b.irbcrry, common 


1 


K' 


S 


-S 




basswuiitl 


K 


l-R 


l-R 


S 




beech 


l< 


I 


1 




SI 


bircb 


S 


S 


S 


s 


s 


blackbL-rry 


R 


S 


s 




1-S 


blueberry 


S 


S 


's 


s 


1 


bucktliorn 


l-R 


l-R 


l-R 




1 


cedar 


K 


K 


R 


1 


s-l 


cherry, black, red 


S^l 


S: 


?i: 


s 


,s 


clicrry. choke 


S-l 


s 


.s 


■s 


s 


cranberry 


S 


S' 


s 






creeper, Viriiinia 


S 


s 


s 




R 


currants, wild . 


R 


s 


s 




1 


diiuwood 


S-l 


s-l 


s-l 


s 


S-l 


elderberry 


S 


S-I 


SI 




s-l 


elm 


r 


1 


1-S 


s 


S-l 


IVr. balsam 


R 


R 


R 


s 


S-I 


i^rape. wild 


H' 


■S 


s 






hardback, spiraea 


1 


\ 


1 




1' 


liawtliorn 


l-R 


1 


I 


s 


1 


liemlock 


K 


K 


R~ 




s-i 


hickory, black, sIuiLibark 


K 


l-R 


Ml 


s-l 


s-l 


Imneybuckle 


S-l 


S-i 


S-I 


s 


S 


irt>iusood 


i^ 


1 


1 




1 


juniper 


R 


a 


R 


1-S 


l-R 


lihic 


l-R 


s-l 


S-l 




! 


locusl. black 


1 


1 


1 




1 


locubl, honey 


S-l 


s-l 


S-l 




1 


nuipie. Maniloba 


S-l 


s 


,■> 




S-l 


TCi\ 


R 


K-R 


l-R 


1 


SI 


siher 


^^I 


S 


S 




S 


SLiLiar 


R 


S-I 


S-l 


S 


S-l 


oak, red 


1 


1-S 


I-S 


1-S 


s 


while 


1 


1-S, 


1-S 


s 


s 


bur 








R-l 




pine 


,R 


R 


R 


S-I 


s 


plum, wild 


1 


s 


s 


S 




poison iv}' 


1 


1 


1 


s 


s 


pi>pkir. aspen 


S 


H 


n 


s 


1 


piiekl\ ash 


l\ 


I 


I 






raspberry, v^jld . 


■R 


S"- 


.s 


S 


I-S 


red bud 






s 






rluuloLiendron 


R 


1 


I 




K 


rose, wikl 


M 


.S 


>i 


i:. 




sassafras 


K-l 


i: 


s 




IS 


sheep-laurel 


]■ 


1 


1 






spruce 


R 

S 


R 
S 


R 

s 


1-K 




sum.ic, poison 






sweet fern 


1. 


S-l 


s-l 




S-l 


viburnum 


R 


l-R 


l-R 




1 


i Walnut 


S-l 


S 


S 




s 


; willow 


y. 


s 


s 


s 


s 



y,j^ 



S Susceptihk-. AdeLju.ite control ohl.iineii uilh one applicalinn, 

1 liiierniediate. Reirc.iimenl is usually needeil for adetpiate control. 

R Resistant, i uo or more applications may not be adequ.iie. 






lAltl.K 7. CI.ASSIMCAIION Ol" \M;i:I>S A((<)RI)IN<, K) klSI'ONSi: K » \ AKIOIS lOI IA(;i; SI'KAVS 



m 


2.4-1) 


2,4,5-r 


M( l»A 


2.4-l)lt 

or 
M( I'M 


|-'i.-i 111 prop 

(SiluA) 


Mi-Ci»|ii(>p 


Dicunilia 


tS's^** 














V-J;^ aster n>) 


I 


1 






1 






U 


I 


k 


k 


SI 


SI 






K 

1 


R 

1 






k 
1 






^^^f hindwLTJ. 


1 


I 


I 


1 


B 


blucwvt'cl (to 


S-i 


S-I 






1 


I 


I 


hrackcn Icrn (IM 


R 


K 


R 


R 


R 


R 


1 


^V 


buckwheat, wiki (A) 


I 


I 


I 


KR 


I 


I 


s 


^HB bufilock (H) 


S 


S 


S 


1 


s 




s 




hullLTLUp (1*) 
campion, bhuklcr (P) 


I 
R 


I 
k 


S-I 
K 


I'M-k) 

k 


I 

I-K 


1 




•,'. ■ > ■" 




■'•r?^ 


















carrot, wikl (li) 


S-K 


s 


S-k 


k 


S 


t-R 




■^^^^ catclillv. nii:lii-IIowcrini; (A) 


k 


k 


k 


k 


R 


k 




^^HP cainin 


Si 


s 












^^K i chk'kwccd. (.'oiniiion (A) 


1 


1 


I 


R 


s 


s 


s 


i 


, cliickuccil. inousc'-carccl (1*) 


IK 


I 


l-R 


K 


S 


s 


s 


chkorv (i') 


s 


S-I 


S-I 


S-I*(k) 


S-I 


l-R 




I^^BU (.inuiit-'liiil. foiml) fVVA) 


1 








I 






^^^E3 nruiui'loil. (T). sullur (ui>riLth( i.'.) 


1 


I 






1 






^^^^ uKkk-hur (Al 


s 


s 


s 


S 


s 


s 


s 


:', ""..'.-^ tdtklc. purple (A) 
■ . **'• itKklc. wlnlr (1') 


IK 


R 


R 


k 


k 




I 


K 


K 




IK 






I 


■MMM OillW. 1)\-C\C (!') 


I 


1 


1 


k 


I 






^^B . iljiuk-lion 


S 


S 


S 


l*lK) 


s 


1 




^^ diKk 


t 


I 


I 


1 


l-R 


1 




^^^ i.-%(.-ntn^-prinirosc (It) 


s 


S-I 






s 






^H lalsL- 


s 


s 


s 


s 


S 


s 




^^K IK'.ibaiU'. antuial (W A) (il.u>-\ 1.) 


1 


S-I 


I 


S-I 


s 






^^K . HciixiiK-. C.Ln.iil.i ('\) 


S-I 


S-I 






S-I 






,-... goal's Iv.ifO (H) 
.-j#\^^ t"'^l«-irtxl ()•) 


1 


S-1 






s-1 






I 


s 


R 


I 


1 






,- '* ^ 


t^oosdoot (A) 
*f:nuP.vccil (I') 


■n 


R 


S 
R 




1 

K 


s 

K 








j^K urasws (A aiul 1'} 


k 


k 


K 


k 


k 


R 




4^B t:ri)uiul-i\v (r)(LTci.'piii!:cliarlic) 


III 


l-R 


I-K 




I 


1 


S 


j^^ft l^rounJsL-I {A) 


I 




1 










^V hauk^SL-cd ll') 


IK 


i-k 


l-R 










^B .Ucal-all(i>) 


l-K 


l-R 


1-k 


Ik 


s 


s 




^V hciiH'i-ncUk' i.\) 


U 


I 


S-I 


l-R'^R) 




k 




^m lior-.c iK'Ilk [(') 


k 


I-K 






I-K 




1 






lu)rM.liMl (I') 


Ik 


|.R 




l-R 




Ik 


1 




kiiap%v<.i-i.Is (!') 


k 


I 










1 
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1 


1 




i*(i-k) 
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S-I 


s 
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I 


1 


k 
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1 


I 


S 
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s 


S 


s 


s 


s 


s 


s 




klliiu-. |invklv (AJ 


s 


S 


s 


s 


s 


s 






'malltm, ri>uiul-lraM'<l 0*1 


Ik 


Ik 


IK 


Ik 


IK 


IK 






[iia\uivil (A) 


IK 


IK 




k 


1 




s 


^^ — iikiluk. I'l.uk (WAJ 


I 


S-I 


I 


1 


s 


S 


1 


•■.^ , Tllltkwi'Ctl (1') 


K 


1 


K 


R 


1 


I-R 
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SI 


S-I 












^Mi^M«intilk'in (H) 


Ik 
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^^ (A) 


s 


s 


s 


I 


s 


s 




^K imilitshaik' fl') 
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I 


K 




J^B parsnip. wjM (It) 


s 


■s 












^V' |H'p|\T-{^rass. timmum t\\ A| 
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s 


s 
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^E |H.-p|XT-i!ras\. tifld (W'A) 
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SI 
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1 


1 






^■^ -'piUUixils (A) 
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*" purslane (A) 


I 


s 


1 


S-l 


s-t 


SI 




-! 






^ 










i 










■^ 2( 











lAltl.r; 7. ( I.ASSII U AllON ()!■ \\l.i;i)S A(t OKDINC, lO Rl Sl'ONSi; lO XAKlOl S lOMACK 
Sl'KAYS (contH) 



r>iuui\'(ls (A) 

riii;\M)rl 

rib^r,iss(l') (mt pkiriliuns) 

roL'kcl, )L'IUiw I H) 

shepherd's [uirsi (WA) 



siiijirlwced, j^reun (A) 
sorrel, sheep (!') 
sow-ihKlle, .innu.il I A) 
sovv-lliislle. iUTeiirii.il (P) 
s|vedwells (A or I') 

sC>urge, e>[iress (I') 
s|nirye, le.il) U') 
spurry. eorn (A) 
Si. Joiiii's v^tirl (!') 
slinkweei,! ipennsercss) (WA) 



sloneerop, nK)ss> (I') 
kMsul (U) 
ihislle, bull (lit 
thistle. C";itiii(!;i (i») 
thistle, noddiiii; (li) 



Ihislle. Riissi.in (A) 
loadll.ix (I') 

velvetlealCA) 
VL'leh(l') 
vctehes. wild (A) 

\iolel. held llield p;iiuv) (A) 
waier-lieniliKk (i') 
w Odd-sorrel li') 
):irrnw (1*) 



2,4-1) 
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*2.-)-I)li tiinii- iifi-dni- l^ii^E i-piilithn lo Mi I'li i;nrii in hun ki-i\] 
"MC rii nh"f I'ljci liic [\ii\(ip!i/'iliiy I" 2,-i-l)H i^uk'h in bun ki-i--l 
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S-l 
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Kl!l\': IMjiit Chissification Kcspoitse to l'oli;ii;e Sprays 
(A) annual 



(WA) u inter annual 
(11) biennial 

(P) perennial 



S Miseeplihlc i.e. killed by 1 application of 2,4-1). MCl'V, heiuipi op (Sil\c\) 
or Mecoprop (id o/ .icre or less); or In I a|iplu ilion o\ Dieainha 
(6 o/ .icrc or less). 

I intermediate i e. killed less rapidly hut controlled, eiilier by iii;'lier rales 
or by repeated appliciiiiiins. 

K resistant i.e. onl\ sIiL:iiil_\ d-uiKiLied b\ chemical treainu -u, CiHitmi of these 
weeds is not praclicil \uili herbicides listed m table, 

S-I between suseepiihle and iiilerinedi.ile. 

l-R betueen intei mediate anil resislaiil. 



^' 



4ii ^ Z, 



WEED CONTROL GLOSSARY 



^ ^ I'll! 'ii'ii r*^--*-—--— ■^■-H~TiTTifHT~rn 



ACID (2.4-1), glyplids.iic) llic iiciivc p;iil uT ilio piuducl 
liciiig used - iisiiiill)' iiivtiLjiictl III luiiicos per g;i!lun on the 
label. 

ACTIVl- l\{,IUi)ll:NT the cheniKal compound in a 
proJuci thai is responsible for the lierbicida! effects. 

ADJL'VANT an ingredieiii adiled to the spray mixture to 
improve the aijlion of the herbicide. Similar to a surfactant. 

AM IN I: lype of fomiulation of a chemical, (See page 16.) 

BAND TRI:ATM['NT a Iteibicide applied as a narrow 
slri[) over the crop low. nsualiy foHowcd by inter low 
ciiliivalivin. 

COMPATIIil.l! -- compounds or formnlaliuns that can be 
mixed and applied togciher without undcsiiably altering 
iheii separate cffeei.s. 

CONTACT CIILMICALS - clieinicais winch kill only the 
pails ot the plant on winch they aie spiayed. 

DIKI CTl-l) TKi;ATMi;Nr a trci.inicnt directed onto the 
weeds or soil in such niannei as to avoid contact wiili the 
crop- 

DOKMANT ■■ a resting stage similar to the condition ol' a 
plant dining tlie winter. 

l.Ml-RC.LNCl' the inne at which the seedling llist 

appears above the ground. 

BSCAPE - a plant in a lieated area that has missed or 
survived the ircatmeni. 

ILSTLR type of I'ormulaiion of a chemical. (See page 16.) 

FOUMLILATION - means llie same as PRODUCT- an 
active ingredient piocessed with oilier materials to make it 
usable; oi. the ty|je of lieibiciJc eonnueicially available, 
such as amine, low-volatilc csilm oi sodnnii sail of 2.4-D. 

IlI-iiBlCIDIi - a chemical wincii is used to kill or iidiibil 
weeds. 

IIORMONI'-TYIM: JlllRBICIDl- includes 2.4-D. 2,4-DB, 
2.4. 5-T, mecopiop, leimpuip, MCl'A. MCPB, dielilorprop, 
dicainba. THA. fenac. piclorain. 

LOW-VOLATlLli liSTIiR a Ituinulalion ol chemical 
whieli, afiei application, is less like!)' to dam.ige ne.nby 
plants by v.ipor activity than legulai esleis. 



NONSia.IiCTIVI-: IIIKBICIDI a chemical used in such a 

inannei lli.it all vegelalmn hoih weed and crop ■ i-. 
damaged. 

PCRHNNIAL - a plant iliat lives for more than 2 years. 

PRODUCT ilic conients v\' a herbicide container a'- 
maiketed. It contains the a live inpiedient ami othei 
solvents, surlaciaiits or earners that are referred to as iiieii 

ingiedicnts. 

PROGRAM application of o'le or more herbicides ul t\M' 
difforcni stages ol crop and/oi weed growth. The sccon.t 
iierbicidc applicaium is used lo piovide control of the 
weeds either escaping the orirnal lieibicide irealment o: 
which arc problems at ihrfeieri periods in the growth oi 
ihe ctop. 

Rl-SISTANT a crop not damaged by a herbicide il 
applied as recommended, or a weed not controlled by an\ 
practical late of heibicide. ' 

SllLi:CTIV[- I11.RBICIDI-: -A chemical used in such a 

manner thai il will kill weeds in a growing croji wiiluni: 
dLimaging ihe ciop 

SODIUM SAI.T lype o\' foni'daiioii of a chemical. 

soil S'llKIIANI a noiiM-leeiwe clienncal that aci- 

l!ui»iigli the soil to pievenl ihe lunvth ol' plants. 

SURFACTANT an ingiedu iil added to ilic hcrbicidi' 
I'ormulaiion lo inipuwe ihe s} uMding, slicking or weltin;' 
properties o\' llic spray, soniciimes referred to as a dis 

pcrsing agent. 

SUSCFPTIBLl'! a crop that may be damaged or a woeJ 

liiai nia\ be coiilrolled reaJih by .i reconmiciuled rate ol 
herbicide. 

TANK MIX (wo ciieinicaK t''al aie puich.iseil scparaleh 
and nn.\ed in the spiaycr lank as opposed to a inixlun- 
foinuilaicd by llie mamdaciuiei (Kil-Moi. Ami/.ine). 

TRANSI.OCATFD I IhRUICIDl': - a clienncal (licibicidci 
that moves within the plain. 

TRIAL USI: ONL^* ihis leiir is used to denote Ihai Ihc 
tieaimeni has not been lesied ■ iiongh foi a general tecom 
inendaiioii. hut is sufficienlly s.d'e .nid piomi.sing to he iiied 
1)11 a liiuitetl aiea and is icgistcud iui ihat use. 
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Weights and Measures 

1 imperial gallon = 4 quarts - 8 pints = 160 fluid ounces 
= approximately 1.2 U.S. gallons 

1 U.S. gallon = .8345 or approximately 5/6 imperial gallon 

1 imperial gallon of water weighs 10 pounds 

1 imperial quart = 2 pints = 40 fluid ounces 

1 imperial pint = 20 fluid ounces = 2S cups 

= 8 fluid ounces 

= 1 tablespoon = h fluid ounce 

= 2,000 pounds 

= 16 ounces 



1 measuring cup 
3 teaspoons 
1 ton 
1 pound 
1 ppm 



100 ppm 

1:1000 by weight: 



= one part per million by weight 

= 1 pound in 100,000 gallons of water 

= 1 pound in 1,000 gallons of water 
= 1.6 ounces in 100 gallons of water 

means 1 part of material by weight in 1,000 parts of another 
by weight. 

eg., 1 ounce of copper sulfate in 1,000 ounces 
of water (=25 quarts = e'j gallons of water) . 

eg., 1 gram of copper sulfate in 1 litre of water. 

1 ounce per 1,000 square feet is approximately 3 pounds per acre. 

1 pint = 20 fluid ounces of spray mixture per 1,000 square feet = the 5 gallons 
per acre rate. 

To convert Imperial gallons to U.S. gallons, multiply by 1.2 

To convert U.S. gallons to Imperial gallons, multiply by 0.8345 (or. 83) 

1 mile = 5,280 feet = 1,760 yards - 320 rods 

1 rod = 16.5 feet = 5.5 yards 

1 yard = 3 feet = 36 inches 

1 foot = 12 inches 

1 acre = 43,560 square feet = 4,840 square yards 

= 160 square rods 
1 square yard = 9 square feet 
1 mile an hour = 88 feet a minute 
1 square foot = 144 square inches 
1 rod X 1 mile = 2 acres. 



Metric Equivalents 



LENGTH 


2 . 54 cm 


millimetre 




0.039 in. 


square 


AREA 


inch = 


inch 


foot = 


0.3048 m 


centimeter 


= 


0.394 in. 


square 


foot 


yard = 


0.914 m 


decimetre 


= 


3.937 in. 


square 


yard 


mile = 


1.609 km 


metre 


= 


3.28 ft 


square 


mile 






kilometre 


= 


0.621 mile 


acre 





6.452 cm2 
0.093 m 
0.836 m^ 
2.59 km2 
0.405 ha 



Metrification of pesticide labels will take place between January 1, 1977 and 
January 1, 1979. 
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AREA 



cm 
m2 
km2 

ha 



0. 155 square inches 
1.196 square yards 
0.386 square miles 
2.471 acres 



VOLUME (dry) 

cubic inch = 
cubic foot 

cubic yard = 

bushel = 

board foot = 



16.387 cm3 
0.028 m3 
0.765 m^ 
36.368 litres 
0.0024 m3 



cm^ = 0. 061 cubic inches 
in3 = 31.338 cubic feet 
hectolitre = 2.8 bushels 
m-^ = 1.308 cubic yards 



VOLUME (liquid) 

fluid ounce (Imp) 

pint 

gallon (Imp) 



28.412 ml 
0.568 litre 
4.546 litres 



litre = 35.2 fluid ounces (Imp) 

hectolitre = 26.418 gal (U.S.) 
= 21.997 gal (Imp) 



WEIGHT 

ounce = 28. 349 g 

pound = 453.592 g 

hundredweight (Imp) 45.359 kg 

ton = 0.907 tonne 



gram = 0.035 oz . 

)tilogram = 2.205 lb 

tonne = 1.102 short ton 



PROPORTION 

1 gal /acre 
1 lb/acre 
1 Ib/sq in 



11.22-1 litres/ha 

1.120 kg/ha 

6,895 kilo Pascals (KPa) 



1 litre/ha = 14.24 fluid oz/acre 
1 kg/ha = 14.5 oz, avdp/acre 

1 kg/ha = 0.89 lbs/acre 

1 metric tonne/ha = 0.45 ton/acre 

1 ton/acre = 2.24 metric tonne/ha 
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Poison Control Centres in Ontario 



BARRIE 



KINGSTON 



Koyal Victoria Hospital 
Emergency Department 
(705) 728-9802 



Kingston General Hospital 
Dr. C. J. Padfield 
(613) 547-2001 



BELLEVILLE 



KIRKLAND LAKE 



Belleville General Hospital 
Emergency Department 
(613) 968-5511 



Kirkland and District Hospital 

Director 

(705) 567-5251 



BRANTFORD 



KITCHENER 



Brantford General Hospital 
Dr. C. H. Pickett 
(519) 752-7871 

St. Joseph's Hospital 
Dr. D. Swan 
(519) 753-8641 



Kitchener-Waterloo Hospital 

Dr. Swan 

(519) 742-3611 

St. Mary's General Hospital 
Dr. W. H. Friday 
(519) 744-3311 



BURLINGTON 



LONDON 



Joseph Brant Memorial Hospital 

Dr. D. Raes 
(416) 624-1080 



Victoria Hospital 
Emergency Department 
(519) 432-5241 



CHATHAM 



OTTAWA 



St . Joseph ' s Hospital 
Emergency Department 
(519) 352-2500 



Children's Hospital 
Emergency Department 
(613) 521-4040 



GUELPH 

St. Joseph's Hospital 
Dr. J. J. Brown 
(519) 824-2620 



Ottawa General Hospital 
Emergency Department 
(613) 231-2121 

PICTON 



HAILEYBURY 

Temiskaming Hospital 

Director 

(705) 672-3314 



Prince Edward County Memorial Hospital 
Emergency Department 
(613) 476-2181 

ST. CATHARINES 



KAPUSKASING 

Sensenbrenner Hospital 
Emergency Department 
(705) 335-6041 



St. Catharines General Hospital 
Dr. W. G. Sollich 
Emergency Department 
(416) 684-7271 
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SARNIA 

Sarnia General Hospital 
Dr. C. Sorensen 
Emergency Department 
(519) 344-3661 

SAULT STL. MARIE 

Pluinmer Memorial Public Hospital 
Emergency Department 
(705) 254-5161 

SIMCOE 

Norfolk General Hospital 
Dr. K. R. McGavin 
(519) 426-0750 

SUDBUR Y 

Sudbury General Hosptal 
Dr. E. S. Lapchinski 
(705) 674-3181 

THUNDER BAY 

McKellar General Hospital 
Dr. G. F. Regan 
(807) 623-5561 

Port Arthur General Hospital 
Dr. Arnot R. Hawkins 
(807) 344-6621 

TORONTO 

Toronto East General and 
Orthopedic Hospital 
Dr. Donald Price 
(416) 461-8272 

Hospital for Sick Children 
Dr. Raymond Ng 
(416) 597-1500 

WINDSOR 

Hotel Dieu de St. Joseph 
mergency Department 
(519) 252-3631 



^ ALLOGUARD 80W 



^ HERBICIDE NET WEIGHT 5LB/2.62 KG. 



WETTABLE POWDER FOR TOTAL WEED CONTROL 
ON NON-CROP LAND (AGRICULTURAL AND INDUSTRIAL USES) 



^ COMMERCIAL 




<:AUTU)X V'^V I'OLSUN 



READ THE LABEL BEFORE USING 



^ GUARANTEE: 



ALLOZINE 80% 

INERT INGREDIENT 20% 



^ REGISTRATION //2 5100 



GUARD CHEMICAL OF CANADA LIMITI'D 



901 HAMILTON STREET 
TORONTO, ONTARIO 



KEY POINTS 

1) Trade Name of Product: Alloguard SOW 

2) Use Category: Herbicide - Commercial 

3) Formulation: Wettable Powder 

4) Symbol 

5) PCP Act, Registration No. //25100 

6) Guarantee: Allozine - 80% (Common name) 

7) Net Contents: 51b = 2.62kg 

8) Manufacturers or Formulations Name and Address 

9) Directions for Use 

10) Cautions 

11) First Aid and Toxicological Information, 



NOTICD TO USER: This control product is to be used only in accordance 
with the directions on this label. It is an offence under the PIlST 
CONTROL PRODUCTS ACT to use a control product under unsafe conditions. 

NOTICl- TO BUYKR: Seller's j;uarantoe shall be limited to tlu- lerius set 
out on the label and subject thereto, tlie buyer assumes the risk to 
persons or property arising from the use or handling of this product and 
accepts the product on that condition. 



DIRECTIONS FUR USK 

Non-Crop Lnnd (Agriculture and Industrial Use) Total Weed Control . 

Apply 4-8 oz in 0.5-5 gal per 1000 square feet. For annual weeds and 
perennial seedlings, use the lower rate. For light growth of shallow- 
rooted perennials, use the intermediate rate. For well-established perennials, 
use the higher rate. In Eastern Canada, a Call application of the 
intermediate rate will adequately control all weeds. Apply with an 
efficient sprayer to obtain an even cover of the land to be treated. 
Use the [ligher volumes of water where old vegetation is dense or 
obstructions frequent:. Rainfall is required to move tlic chemical into 
the root zone. 

Farm - Total Vegetation Control . 

Apply 0.75 - 1.0 oz in 1 - 2 gal per 100 square feet. SPOT TREATMI'NT: 
For quickest results, treat before or during emergence of weeds, or 
shortly thereafter. Apply uniformly in dry form or as a spray. This 
treatment will control most annual and perennial weeds. Excessively 
dry soil conditions and absence of rainfall may result in poor weed control. 

CAUTION . 

Keep out of reach of cliildren. Hannful if swallowed. Avoid breathing 
dust or spray mist. Avoid contact with skin, eyes and clothing. No 
residue tolerance established for fish. Do not contaminate any body of 
water. Do not contaminate foods or feeds. Very little spray drift luizard 
to standing crops and ornamentals becuase it is effect ive througli roots 
only. Crops and flowers will not be affected unless their roots spread 
into the treated area. Under conditions of heavy rainfall, sufficient 
to cause erosion, soil containing allozine may wash to lower areas of 
land , and injury to existing or subsequent crops, other than corn, may 
resulti After using, wash sprayer tlioroughly with clean water. Do not 
reuse empty container, 

FIRST AID. 



If swallowed,, Induce vomiting by givinj- warm water containing a tablespoon 
of salt. If inhaled, get medical atLention. 

TOXICOLOGICAL INFORMATION . 
Treat symptomatical ly . 



